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SEVEN SCOUR 


"what happens? 


Ordinary reactors “wash out” quickly when 
used under constant corrosive, abrasive and 
high temperature operating conditions. But not 
Hortonclad reactors! 

For seven successive years, the first CB&l- 
built stainless steel and monel Hortonclad re- 
actor (circled at right) was exposed to these 
severe conditions—then came a chance to in- 
spect it during a shutdown. 

Here’s what CB&I and Derby Refining Com- 
pany engineers found: Only microscopic pitting 
of the clad sheets, despite 84 months of scouring 
action from a bead-type catalyst. All welded 
seams were either flush or over flush—after 
seven years of continuous, high temperature 
service at 1000 degrees Fahrenheit. 


First HORTONCLAD® Passes Severe Test @ 


Derby put the Hortonclad reactor back on the 
job—with only slight repairs around the vapor 
inlet and outlet nozzles, which were not fabri- 
cated of Hortonclad! 

Derby Refining Company, like hundreds of 
CB&I customers, made an investment in Hor- 
tonclad which has returned handsome perform- 
ance dividends. Hortonclad is produced only by 
CB&I—through a patented continuous bonding 
process. 

The Hortonclad bulletin will show you “§ 
why industry leaders are turning to Hor- “ @ 
tonclad structures... wherever corrosive 
material is stored or processed. Write 7 ea. 
your nearest CB&I office for a copy. 
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Chicago Bridge & Iron Company aS 


Atlanta + Birmingham « Boston + Chicago * Cleveland « Detroit * Houston * Kansas City (Mo.) ae — Bs = 
New Orleans * New York + Philadelphia « Pittsburgh « Salt Lake City —_ 5S 
San Francisco * Seattle « South Pasadena « Tulsa 
Plants in Birmingham + Chicago + Salt Lake City * Greenville, Pa. « New Castle, Delaware 
SUBSIDIARIES: 
Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Chicago Bridge Construcoes Ltda., Rio de Janeiro 
REPRESENTATIVES AND LICENSEES: 
Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 
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Koroseal PVC pipe relieves hydrostatic pressures under the 
toe of dikes built along the St. Lawrence Seaway from Wad- 
Massena, N. Y. Underground water enters 
the Koroseal riser pipe through a series of slots. Under 
pressure, water rises inside pipe and is discharged through 


dington, N. Y. to 


Koroseal drainage pipe to natural drainage channels. 


B.F.Goodrich Koroseal PVC pipe 
protects dike system on St. Lawrence Seaway 


poston rr ee 


HEN gates of the new Long Sault 
dam and St. Lawrence power 
dam were closed, a lake extending 35 
miles upstream was formed. Dikes, 
some as high as 85 feet, were built to 
safeguard the surrounding country- 
side, including some populated areas 
which were 40 feet below the lake level. 
To protect against excess hydrostatic 
pressures along the dike toe, 23 relief 
wells of 6-inch B.F.Goodrich Koroseal 
PVC pipe were installed to serve as 
automatic safety valves. These Koro- 
seal relief wells tap ‘‘pervious zones”’ 20 


to 50 feet beneath the dikes and draw 
off underground water that might other- 
wise undermine embankments. 

In this installation, engineers speci- 
fied Koroseal PVC pipe because of its 
superior resistance to corrosion and its 
strength. Koroseal also has high impact 
resistance and superior insulation qual- 
ities. It threads easily, can be cut, 
welded or drilled. It never needs to be 

ainted, will not support combustion. 

oroseal is available in pipe, tubes, 
rods, valves and sheets. For informa- 
tion, just send in the coupon. 
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Twenty-foot length of B.F.Goodrich rigid Koroseal PVC slotted 
pipe swings into position for sinking as a relief well. More than 2,000 feet 
of this Koroseal pipe, known for its resistance to corrosion, taps ‘‘per- 
vious zones” beneath dikes and draws off underground water that might 
otherwise weaken the structures. 


B.F.Goodrich Industrial Products Co. 
Dept. CE-4, Marietta, Ohio 
Please send me free booklets on: 

O Rigid Koroseal Pipe 

O Rigid Koroseal Sheet 


Name 





Company. 





State. 





City Zone 
Koroseal—T. M. Reg. U, S. Pat. Of. 


ee 


Koroseal pipe slotted and sold by F. C. Nichols, Inc., Norwood, Syracuse and Niagara Falls, New York. 


BE Go G drich Koroseal rigid PVC products 
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Here’s One 
Process Improvement 
YOU 
Ought Not To 
Postpone 


You don’t need to wait for a new product, a new process or a new plant to make new 


and important profits and savings. 
Simply take a close look at your solid-liquid separating methods and equipment. 


Then find out how much better and cheaper you can do the job with the 


BIRD CONTINUOUS SOLID BOWL CENTRIFUGAL 


the solid 
hat the liquid 
WHETOVSF . «s the feed slurry 
the temperature 
the volume 


Wide variations in any or all of these factors hold no terrors for the BIRD. It has 
greater flexibility and range of application than any other filter or centrifuge. It is ef- 
fecting important operating improvements and economies for hundreds of processors 


on dozens of different materials. 
It’s easy to obtain definite and direct cost and performance comparisons. Simply put 


it up to the Bird Research and Development Center, a test laboratory devoted exclusively 
to the solving of solid-liquid separation problems. 


BIRD * 


MACHINE COMPANY 
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“Buffalo” 
Type “CR” 
Radial Blade Fan 


Gradually divergent outlet minimizes tur- 
bulence obtains peak static pressure 
conversion. Result is reduced housing wear, 


increased efficiency 


Design of the deep die-formed inlet and 
wheel flange reduces abrasion to a mini- 
mum. Mating sections form a true half- 
circle with no irregularities. Resultant 
smooth air flow reduces wear, provides 


top performance. 


ABRASION RESISTANCE OF “CR” FAN 
REDUCES MAINTENANCE-REPLACEMENT COSTS 


Where you need a high volume, high pressure 
fan that will stand up under the most severe heavy- 
duty industrial jobs, especially where abrasion is 
a problem, the “CR” will give you the most for 
your fan dollar. 

The “Buffalo” Type “CR” Fan’s superior design, 
heavy gauge construction and painstaking workman- 
ship insure optimum performance during a long life 
of dependable service. Its high capacity character- 


istics often permit substitution of a smaller fan for 


many direct-connected applications. This can save 


many dollars on initial fan costs. 


The “Buffalo” Type “CR” Fan offers many 
advantages for your most punishing air moving 
applications. Contact your nearby “Buffalo” engi- 


neering representative, or write for Bulletin FD-205. 


“Buffalo” Fans give you the exclusive “Q” Factor 
— the built-in QUALITY that provides trouble-free 


satisfaction and long life. 


BUFFALO FORGE COMPANY 


N. Y. 


Buffalo Pumps Division, Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING + AIR CLEANING « AIR TEMPERING + INDUCED DRAFT + EXHAUSTING + FORCED DRAFT + COOLING + HEATING + PRESSURE BLOWING 
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Seamless fittings with all the 
plus values...at no extra cost 


Your corrosion piping system can be 
designed better, assembled faster, made 
light and tight by using FLOWLINE 
fittings, butt-welded to straight-cut 
pipe. Available from stock through 
leading distributors. Made in sizes 14” 
through 24” — Schedules 5S through 
160 — Stainless Types 304, 304L, 316, 
316L, 347; Monel, Nickel, Aluminum. 


FLOWLINE CORP. 


World’s Largest Manufacturer of Stainless Welding Fittings 
NEW CASTLE, PENNSYLVANIA 
FORMERLY “WELDING FITTINGS CORP.” 
233 BROADWAY, NEW YORK 7 © 476] E. 3rd STREET, LOS ANGELES 22 
BOX 3325, TULSA © 1043-45 6th AVE., So., SEATTLE © 1321 BANNOCK BLOG., DENVER 





Fon FLOWLINE“ 


WELDING FITTINGS 
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LONG LIFE WITH NO LUBRICATION... 





The Joy T-block design 
compression rings are an 
exclusive Joy feature with 
patents pending. 


exclusive T-BLOCK design 
doubles life of piston rings 
on JOY oil-free compressors 


All Joy oil-free compressors are equipped with carbon- 
graphite piston rings of T-block design. They require 
no lubrication and compensate automatically for 
wear. Blow-by is virtually eliminated for the life of 
the ring. Brass expanders and stainless steel springs 
operating in teflon sleeves provide the piston rings 
with controlled pressure evenly distributed on the 
cylinder walls. Result: “‘bug-free”’ operation and free- 


dom from corrosion. Compressor owners report ring 
life of 8000 operating hours, and more. 

If your operations require oil-free compressed air, 
whether for instrumentation or for processing, get 
complete details from Joy. A complete line of oil-free 
compressors is available from 95 to 3600 cfm, 15 
to 600 hp. 

Ask for free bulletin 301-11. 


AIR MOVING EQUIPMENT FOR ALL INDUSTRY J Oo Y 





Dust Collectors 








Compressors 





Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company 


Ready-Span Fans and 
(Canada) Limited, Galt, Ontario 


Conveyor Blowers 











Wsw | 7519-301 
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FIRST FOR LASTING QUALITY—FROM MINE TO MARKET! 
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Full range of copper-base alloys 
for every application. 


Vast background of application engineering 
to assist in proper alloy selection. 


Complete control of quality throughout 
every step of manufacture. 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, 
Ala., Cambridge, Mass., Charlotte, 
Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Fort Wayne, Greens- 
boro, N. C., Houston, Jacksonville, 
Kansas City, Mo., Los Angeles, Mem- 
phis, Milwaukee, Minneapolis, New 
Orleans. New York, Philadelphia, 
Pittsburgh, Portland, Ore., Richmond, 
Rochester, N. Y., San Francisco, St. 
Louis, Seattle, Washington, D. C. 
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THE COOPER-BESSEMER CORPORATION 


SALES © WAREHOUSE and SERVICE FACILITIES 























Edmund S. Budd, Manager of Parts Division, 
The Cooper- Bessemer Corporation, points out that... 


You are this near to 
Cooper-Bessemer service! 





Experienced Cooper-Bessemer field technicians as- 
sist you in installation and servicing of equipment. 


HEN YOU INVEST in Cooper- Bessemer engines, 
Weitiieces or controls, our service facilities are 
as close to you as the telephone... night and day! We 
serve you in these three important ways: 


Technician service. Our skilled installation and 
maintenance crews are permanently located in areas 
throughout the country, ready to assist you, to assure 
top economy of operation and availability of your 
Cooper-Bessemer equipment. 


Warehouse service. We maintain an extensive inven- 
tory of replacement parts for Cooper-Bessemer prod- 
ucts in strategic locations to give prompt attention to 
your needs. 


Engineering service. As new or changed conditions 
arise, our experienced field service engineers can give 
you on-the-spot recommendations. And they are 
backed up by the strong team of Cooper-Bessemer 
engine and compressor engineers in Mount Vernon. 


Cooper-Bessemer engineers are ready to assist you 
in planning power or compression facilities, or 
solving operating problems. 


Vw eG ; 
Cooper-Bessemer warehouses, strategically located, 
provide replacement parts for speedy servicing and 
peak availability of your facilities. 


The superiority of Cooper-Bessemer Service can save 
you thousands of dollars yearly in capital investment 
and in operating cost. Make sure you take this impor- 
tant plus value into account when you specify and buy 
engine and compressor facilities. 


BRANCH OFFICES: Grove City + New York « Washington 
Gloucester « Chicago + Minneapolis + St. Louis « Kansas City + Tulsa 
New Orleans + Shreveport + Houston + Greggton + Dallas + Odessa 
Pampa + Casper + Seattle + San Francisco + Los Angeles 


SUBSIDIARIES: Cooper- Bessemer of Canada, Ltd.... Edmonton 
Calgary + Toronto + Halifax 
C-B Southern, Inc. . . . Houston 


Cooper-Bessemer International Corporation... New York « Caracas 
Mexico City 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL « GAS-OLESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINE OR MOTOR ORIVEN 





FOUR WAYS TO HANDLE 


@ Absorption of noxious fumes by wet bed scrubbers is generally accepted as the most 
satisfactory method where virtually complete fume removal is required. With the 
development of packings of high efficiency, such as Intalox Saddle Packing and Metal 
Pall Rings and improved liquid distribution methods, fume scrubbers of high capa- 
city yet occupying little space and operating at low cost have become practical. 


On these two pages are illustrated and briefly described both standard and custom-built 
fume scrubbing units of our manufacture. Full engineering data is available on request. 
U. S. Stoneware’s Engineering Department will be glad to Work with you in designing 
fume removal systems to meet your specific needs. 


at as The "CROSS-FLOW” Fume Scrubber 


oF so evhis masuto The “Cross-Flow” Fume Scrubber provides high 

aS efficiency in relatively small space. It is so designed 
that the gas flow and liquid flow are perpendicular 
to each other . . . the liquid flow vertical, gas flow 
horizontal. The effective liquid distribution over 
a cross-section area that is large in relationship 
to the thickness of the packed bed results in a 
highly active surface area capable of handling 
gases at high velocity rates with minimum pressure 
drop. 














Re Ou, 
P to hes Gs: The “Cross-Flow” Fume Scrubber is built in six 
i: -3 Iitatox standard sizes with capacities ranging from 3,000 
to 32,000 cfm. The unit is fabricated from heavy 
steel plate lined with 3/32” Tygon. Distributor is 
rigid plastic. The screen grid can be stainless steel 
or plastisol-covered wire mesh. 
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“CYCLONAIRE" Fume Washer 


Designed primarily to handle relatively mild 

fume problems in laboratories, special depart- 

ments, etc., the Cyclonaire is made in four 4 

sizes with rated capacities of 750, 1650, 3500 * cP oh Sa oe ae : CLEAN 
and 6000 cfm. It will effectively remove up iL : sere i OUT 
to 99% of fumes (where the concentration 4 . t. 

of gases is 1% or less). The Cyclonaire comes i. 

complete with blower, motor drive unit, and 

Intalox Saddle Packing. The unit is con- ais LIQUOR 
structed of 12 gauge steel, lined with 3/32” Inter <> wre DRAIN 
thick Tygon sheet plastic. The rotor is rigid 

polyvinyl chloride plastic. Ail exterior sur- 

faces are protected with Tygon Paint. The unit illustrated above was designed for roof mounting, 
The “Cyclonaire” can be equipped with mist hence the gas inlet is located at the bottom. The unit, how- 

or dust eliminators or provided with recircu- ever, can be furnished with gas inlets located as desired. 
lating pumps. Two units can be arranged in 

parallel to handle additional cfm, or in series 

for heavier fume concentrations. 
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FUME REMOVAL PROBLEM 


FLANGED 


FLANGED 
GAS OUTLET 
LIQUID 
INLET 3 : UuQUID 
> a DISTRIBUTOR 


CAULKED 
JOINTS 


PACKING 
SUPPORT 
PLATES 


: 3 FLANGED 
FLANGED GAS INLET 


LIQUID 
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Ceramic Fume Washers 


For some applications, fume scrubbers made from 
chemical ceramics represent the best and most 
economical approach. Ceramic fume _ scrubbers 
can be provided in diameters up to 48”, in heights 
up to 60 feet or more. Ceramic support plates, 
ceramic distributors, and ceramic pipe and fittings 
complete a virtually universal corrosion-resistant 
fume removal unit. Standard towers are made 
with either bell-and-spigot construction or with 
cemented-on-metal flanges and are available in 
chemical porcelain, standard stoneware or 
“Ceratherm-550” heat-shock resistant stoneware. 


Continued research in packed column technology enables U. S. 
Stoneware to offer fume scrubbers of most advanced design and 
proven efficiency. The results of our engineering investigations and 
our practical “know-how” are always available, with no implied 
obligation to design and operating engineers. Write Engineering 
Dept., U. S. Stoneware, Akron 9, Ohio, or one of our major branches, 
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GAS OUTLET 


LIQUID INLET 
LIQUID 
DISTRIBUTOR 
HOLD DOWN 
PLATE 


CLEAN OUT 


MAN WAY 


CLEAN OUT 


PACKING 


! Sorbo 
PLATE 


LiQuID 
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Custom-built Metal Scrubbers 


By far the largest number of fume removal appli- 
cations involve the use of equipment custom de- 
signed and built to the user’s specific requirements, 
The unit illustrated is typical of many such towers 
we have built in sizes ranging up to 8’-10’ in diam- 
eter and as much as 80 feet high. The units may 
be lined with Tygon sheet lining or rubber, or 
unlined. Either metal, carbon, or ceramic support 
plates and distributors may be employed. Packing 
may be ceramic or carbon Intalox Saddles or Metal 
Pall Rings according to the nature of the gas and 
scrubbing agent. 
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All Process Engineers: Compare 
Features of the New Taylor Electronic 
AC or DC Recorder and the exceptional 
TRANSCOPE'’ Pneumatic Recorder (90-J) 
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701] AC or DC Electronic Recorder 90] Transcope Pneumatic Recorder 


NEVER BEFORE SO MANY FEATURES IN SO LITTLE PANEL SPACE 


1. Unconfused Readability. Because chart record, pen and set-point 

are side-by-side, whether electronic or pneumatic. Target-type pens and 
pointers are easiest of all to see, even at a distance. The 4” chart 

reads from left to right—like a newspaper—on rectilinear coordinates. 
Thus, operators are encouraged to make frequent readings ... and 
they make fewer mistakes because all pertinent data is lined up. 


*Reg. U.S, Pat. Off. 


LOOK TO TAYLOR FOR 


aylor [nslruments 
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2. Front Adjustments—a Taylor ‘first’. Controller 
response adjustments are quickly and easily made 
from the front, where results can be watched, 

on both Electronic (left) and Pneumatic (right) 
instruments. You can visualize immediately all 
pertinent process information—record, pen 

and set point. 


3. Plug-in Set Point Transmitters, parallel to and 
exactly matching chart range, permit comparison 
without confusion and accurate adjustment of 

the control point. Separate set point transmitter 
enables you to stay on fully automatic control, 
even when recorder slide is removed. 


4. Powerful Servo Motors give more precise pen 
positioning than ever before. More accurate 
records. Unmatched threshold sensitivity. Un- 
paralleled power permits use of process alarms, 
new inking system and elimination of flimsy 
linkage. 


5. Built-in Process Protection. Integral heavy duty 
alarms can be standard or hermetically sealed for 
Class I, Group D, Div. 2. Each cam may be set 
for high or low level or high-low. Contacts can 
be normally open or normally closed. ‘Memory 
Pointers” indicate magnitude beyond the alarm 
setting of the process variable. Cost is sub- 
stantially less than conventional systems. 


See your Taylor Field Engineer or write for appropriate Bulletin. 
Taylor Instrument Companies, Rochester, N. Y., and Toronto, Ontario. 


VISION © INGENUITY © DEPENDABILITY 


MEAN ACCURACY F/RST 
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For best-balanced lining durability - 
A famous family of 
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H-W CASTABLES AND 
OTHER MONOLITHIC 
REFRACTORIES 


TIT TU TI 411. 


H-W REFRACTORY 
BRICK AND SHAPES 








_ H-W INSULATING 
REFRACTORIES 


H-W MORTARS 
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For maximum resistance to corrosion ... 
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chemical reactions ... reducing atmospheres... 


over all temperature ranges 





quality refractories 


Harbison-Walker monolith-forming refractories—including 
castables, plastic fire brick and ramming mixes—are widely 
favored for joint-free linings of petroleum refining and petro- 
chemical units of all kinds. Supplied in all commercial classes, 
they provide for the selection of the best refractories in the 
most desirable combinations of physical and chemical prop- 
erties for each specific requirement. 


Included in the many kinds of preformed refractories are all 
classes of fire brick . . . super-duty fireclay brick . . . high- 
alumina brick including all classes from 50% to 99+% alu- 
mina ... silica brick . . . basic brick . . . acid-proof brick, 
floor tile, tower packing rings and grid tile. 








These comprise eight classes of insulating fire brick with 
service limits ranging from 1600°F. to 3000°F. . . . corres- 
ponding mortars . . . various brands of castable insulating 
refractories ... H-W Biock INSULATION . . . H-W MINERAL 
FIBER CoATING ... AND H-W FINISHING CEMENT. 


For every precise need there are available air- and heat-setting 
cements, especially suited for laying every kind of refractory 
brick including alumina-silica through low, medium and high- 
heat duty and super-duty fireclay brick, all the different 
brands of high alumina, basic and silica brick. HARWACO 
Mastic is a plastic heat-setting mortar of stiff consistency, 
which most satisfactorily fulfills the requirement for seal- 
ing V-shaped spaces at the exterior faces of tangential 
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Harbison-Walker produces all the types and classes of refractories needed to meet 
the highly-specialized requirements of today’s refinery and petro-chemical process- 
ing operations. Properly selected, they assure maximum corrosion resistance to 
various sulphur compounds and hydrocarbons . . . withstand severe fluxing effect World’s Most Complete 
of oil ash and resist abrasion, erosion and disintegrating actions of reducing atmos- Refractories Service 
pheres through critical temperature ranges. 
The Harbison-Walker Technical Service Department freely offers assistance in 
the selection and use of the refractories that will best serve your particular applica- 
tion with greatest overall economy. Nearby manufacturing plants and warehouses 
help you realize added economies in transportation time and cost. 


HARBISON -WALKER 
REFRACTORIES COMPANY and Subsidiaries 


GENERAL OFFICES: PITTSBURGH 22, PA. 





YOUR FISHER/MAN STANDS BEHIND THIS 
a 


or Inherent Accuracy- 
Power-Speed- 
and Stability 





_ FISHER TYPE 470 P.O.P. 


No air set required—utilizes clean, 


Delivers same power in either direction at 
noncorrosive air or gas up to 150 psi. 


any point of the stroke. 


Easily reversible actuator can be 


Adaptable to virtually all types of valve bodies 
changed in the field. 


including Butterfly valves. 





Type 470 P.O.P. With Fisher Bodies 





Cylinder | Yoke Boss| Valve Body | Stem Allowable 


This small, compact, pneumatically “mt hag a” teas tien, 
Inches Inches Inches Inches Lbs. 


operated piston is available in five sizes 

“el ad f £ the Fist 2Ve ”’—1”r Vp 1,500 
with yoke sizes to fit any of the Fisher 4% | 2% z 
valve bodies including Butterfly valves. 3% 
P.O.P. acts with high speed. For ex- by 2'%6 2,500 

' ‘at 8 r 

ample, the 8%-inch size gives you 1.5 3s 
inches per second stroking speed. Write a eeahenee wlcat 
Ma Cs a scconc . OKINg _ — rite 10% 5 1 8,000 
Fisher Governor for Bulletin E-59. 13 5 1% | 12,000 


‘Limitation with these stems is dependent upon the maximum force 


available from each cylinder. 
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es IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Coraopolis, Pa. / Woodstock, Ontario / London, England 


Main Office and Plant: MARSHALLTOWN, IOWA SINCE 1880 





PNEUMATICALLY OPERATED PISTON. . : 


PRINCIPLE OF OPERATION 


A signal from the controller is received by the bellows 
which expand to move the beam. The beam will pivot 
around the fixed point and simultaneously uncover the 
nozzle of Relay “B” and cover the nozzle of Relay “A”. 
Nozzle pressure will increase in Relay “A’’ due to the 
restriction created by the beam over the nozzle. Through 
relay action, the air pressure to the top of the piston, 
“A”, black in the sketch, will be increased. Relay “B’’ 
crease the pressure to the under side of the piston, “B”, 
red in the sketch. Due to the unbalanced pressures act- 
will be reacting to the change in beam position to de- 
ment is fed back to the beam by means of a range spring 
ing on the piston, it will move down, changing the valve 
position as dictated by the controller. The piston move- 
that is connected to the piston rod extension thus pre- 
venting any further build-up of pressure in the cylinder. 








Bellows 


Range Spring Relay ® 





Zero Adj. 
Spring 


| Supply 


Cylinder 


























R-Restriction 











Exterior view of high pressure 
actuator. Type 470 mounted 
on a Design “A” body. 
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Special swivel booms of glass, along with 200 feet of 2-inch 
PYREX brand glass pipe, handle organic acid chlorides at this 
outside storage and unloading station. 


4@ At the Trubek Laboratories, Incorporated, East Rutherford, 
N. J., 1000 feet of l-inch and 200 feet of 2-inch PYREX brand 
glass pipe are used in a four-component continuous reaction 
system for handling chlorine, HCI, and corrosive organics. 


a 


It’s easy to install. Almost any plumber, or your own main- 
tenance men, can install glass pipe, quickly and easily. 


< 4 j 
be 


Now available: The new PYREX brand glass Y-valve in 12" 
and 212" sizes. Write for Bulletin PE-4. 
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Inside 

and 

out... 

at Trubek Labs they 


TAME TOUGH CORROSIVES 
with PYREX® glass pipe 


INSIDE Trubek Laboratories, Inc., you'll find a four-component 
continuous reaction system for handling chlorine, HCl, and a num- 
ber of corrosive organics. 

Part of this system is piping—1000 feet of 1-inch and 200 feet of 
2-inch Pyrex brand glass pipe. Also included are Pyrex brand glass 
Y-valves and Shell and Tube Heat Exchangers. 

OUTSIDE at Trubek, you'll see an acid chloride storage system 
and tank truck unloading station. Here you'll find an additional 200 
feet of 2-inch PYREx pipe, as well as special swivel booms made 
from glass. 

Why does Trubek pick glass pipe for taming tough corrosives? 
Because this pipe is made from Pyrex brand glass No. 7740. This 
is the glass that is resistant to more acids and acidic materials than 
any other pipe. It’s the same glass in which laboratory tests for the 
chemical durability of other corrosion-resistant materials are gen- 
erally carried out. And you are assured of product purity because 
PyREX pipe does not contaminate even the most sensitive product. 

And, you can see what’s going on in every inch of Pyrex pipe. 
Should blockage occur—a rare happening because glass is so smooth 
—you can quickly spot it, without costly downtime and dismantling. 

Is glass pipe fragile? Not Pyrex pipe because it’s made to stand 
up to high temperatures, pressure, and considerable mechanical 
shock. 

How about costs? If you consider that installing glass often re- 
quires less time than other materials, you can start with at least one 
saving. But the big economy comes from the fact that glass Jasts. 
Example: One firm reports that, after 9 continuous years of piping 
chlorine through 1600 feet of Pyrex pipe, they had no corrosion at 
all. And maintenance had cost only $6.32 per year. 

Why not put all the facts and figures about pipe for handling 
corrosives at your finger tips. Send for Bulletin PE-3, “Pyrex brand 
‘Double-Tough’ Glass Pipe and Fittings.” Use the coupon for quick 
action on your request. 


CORNING MEANS RESEARCH IN GLASS 
4 CORNING GLASS WORKS 


1 Crystal Street Corning, New York 


Please send me: [_] PE-3, the manual on PYREX brand glass pipe. 
[] PE-4 on the all-glass Y-vaive. 
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Economical 


in operation... 


Dependable 


‘we ELLIOTT 


Precise alignment of shaft, 
through true centerline support, 
permits smooth and dependable 
operation at all operating temper- 
atures. The entire rotor assembly 
is dynamically balanced. 


By separating the pedestal- 
mounted exhaust-end bearing 
from the hot turbine casing, 
the temperature distortion is 
minimized, and the vertical shaft 
movement is thereby eliminated. 


CJ wt 
Accessible shaft-seals simplify 
maintenance and routine inspec- 
tion. Shaft surface under packing 
glands is stainless steel. Covers 
are readily removable without 
disturbing the upper-half casing. 


Steam-saving hand valve with 
pilot, which can be opened against 
full steam pressure, reduces steam 
consumption at partial loads. 
This feature is available on all 
sizes of Elliott YR steam turbines. 


Simple, Positive direct -acting 
speed-governing system is depend- 
able, weather-proof, accurate. 
Separate trip gives positive over- 
speed protection, and it may be 
easily reset against line pressure. 


All-weather protection is stand- 
ard for Elliott YR turbines. They 
shrug off heat, dirt, snow, moisture 
or contaminated atmosphere. 
Stainless steel exposed parts are 
furnished for extreme conditions. 


In addition to the units illustrated here, Elliott makes single-stage 
turbines in special frames, reduction gears, multistagé mechanical drive 
turbines to 50,000 hp, and turbine-generators ranging through 44 mw. 
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TURBINES 


TYPE 


TURBINES FOR DEPENDABLE 


day-in/day-out 


SERVICE 


ELLIS oO TT Company JEANNETTE, PENNA. 
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and low price...putting 


in urethane foams and coatings industries 


Left to rights 


CRASH PADDING 

AIRCRAFT CONSTRUCTION 
CLOTHING INTERLINERS 
RUG UNDERLAYS 
REFRIGERATOR INSULATION 
FURNITURE CUSHIONING 
AUTOMOBILE CUSHIONING 
PROTECTIVE PACKAGING 
MATTRESSES AND PILLOWS 
ARCHITECTURAL PANELS 


eeeeeeeeese 
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To make urethane foam, rigid or resilient, you need a polyol. This is where an increasing 


portion of Celanese’ 15 million lbs. capacity of trimethylolpropane is going, and where the Celanese 


low price is helping manufacturers of urethane foams and coatings to flatten costs 

and meet the competition of other materials. 

The same with alkyd resins—another end use where Celanese trimethylolpropane’s high production and low 
price have enabled paint and coatings manufacturers to plan ahead with more confidence, 

Giving dependability to your raw material supply source is a continuing program at Celanese. 


Celanese Corporation of America, Chemical Division, Dept. 553-D, 180 Madison Ave., New York 16, 


Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver. Celanese 


Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16, N. Y. 





GHEMICALS 











Fred Wheelwright, 

Manager, Industrial Sales: 

“We're taking this opportunity 

to tell you something about 

how De Laval makes sure you get exactly 
the right machine for your processing needs. 
Within reasonable limits, our engineers 
can predict how a material will behave 
under differing process conditions, but only 
within limits. When it comes right down 

to the line, every separation job and every 
processing operation is unique, capable of vital 
differences that can throw the whole process 
off if not taken into account beforehand. 
“These panels deal with some of our 
methods for insuring dependable, predictable, 
and accurate results in processing with 

De Laval equipment. This is the story 

of how we make sure that you get exactly 
what you need every time you order 

De Laval Process Equipment.” 


For further information, write to De Laval. 


% DE LAVAL 


Dept. C-2 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
5724 N. Pulaski, Chicago 46, Illinois 


DE LAVAL PACIFIC COMPANY 
201 E. Millbrae Avenue, Millbrae, California 








DESIGN AND APPLICATION TESTS 
GUARANTEE THE RIGHT CENTRIFUGE 
FOR YOUR OPERATION 


This is the De Laval Test Plant. It is 
here that the mechanical design of 
every new De Laval centrifuge is me- 
ticulously tested. Tests cover metal 
stress, mechanical wear, capacity and 
throughput pressures and other deter- 
minants of mechanical dependability 
in actual field operation. The tests are 
always more severe than the condi- 
tions for which the machine is de- 
signed. It is only when De Laval engi- 
neers are satisfied that the machine 
exceeds the performance standards at 
which it will be offered to industry 
that it is cleared for production. 


Every mechanical modification of 
the machine will send it back through 
the same rigorous testing. 


Related to the Test Plant is 
De Laval’s Pilot Plant. With stages for 
mixing, reaction, heating, and three 
stages of separation, the Pilot Plant 
provides a complete centrifugal proc- 
essing facility in which you can test 
your processes without having to build 
your own pilot plant. It is here, also, 
that De Laval engineers have devel- 
oped complete processes replacing old- 
er methods and equipment. The next 
panel gives details on one of these de- 
velopments, the patented De Laval 
Tall Oil System. 


GET EXACTLY THE MACHINE 


YOU NEED WITH DE LAVAL 
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RECOVERS AND RE-USES MORE THAN 
12 MILLION BTU's PER HOUR 
FROM NORMALLY WASTED SOURCE 


This De Laval Plate Heat Exchanger 
is doing an exceptional job for Finch, 
Pruyn & Company, Glens Falls, N. Y. 
Handling more than 110,000 Ibs. per 
hour of 170° F spent sulfite liquor 
which was formerly dumped, it pre- 
heats 100,000 ibs. per hour of filtered 
river water. 


The filtered water is preheated from 
40°F to 150°F as it passes in juxtapo- 
sition to the spent sulfite liquor, which 
is cooled to a discharge temperature 
of 60°F. 


This highly profitable recovery of 
heat is accomplished in a remarkably 
small unit. Only 800 sq. ft. of heat 
transfer surface are required to re- 
cover the more than 12,000,000 BTU’s 
per hour. Actual size of the unit is 
1S" x2'S" x3". 


The amazingly high heat transfer 
coefficient of De Laval Plate Heat Ex- 
changers makes heat recovery both 
practical and profitable. On the aver- 
age, a De Laval Plate Heat Exchanger 
requires but one-fourth the transfer 
surface of a shell and tube exchanger 
operating at equal throughput capacity. 
And, a De Laval unit will perform to 
far more exacting standards, with 
greater efficiency. 








CONTINUOUS TALL OIL PROCESS... 
HOW A PROCESS WAS ADAPTED 

TO THE EQUIPMENT 

WITH PHENOMENAL SUCCESS 


In developing the continuous Tall Oil 
Process, De Laval engineers adapted a 
process to equipment already at hand 
and made the operation more profit- 
able with a better product, higher re- 
covery and lower costs. 


At the heart of the system, two 
De Laval AC-VO “Nozzle-Matic” cen- 
trifuges (illustrated above at St. Marys 
Kraft Corp., St. Marys, Ga.) continu- 
ously separate tall oil and concentrated 
salt cake liquor. This is the final stage 
of a 4-5 minute pass through the com- 
plete process. Note the contrast to the 
former batch method. Time required 
ran from 18 to 30 hours for a single 
batch and there was nothing like the 
control and certainty of the De Laval 
system. 


Here is a case where a proven De 
Laval centrifuge was applied to a new 
process, developed through De Laval E || P i E N T 
research. In this and other De Laval P = 4 
complete processes, De Laval’s Pilot 
Plant and engineering staff have found CENTRIFUGES 
a better way to make a better product PLATE HEAT EXCHANGERS 
at less cost. 

VIBRATING SCREENS 


COMPLETE PROCESSES 
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MOLDED NEOPRENE DIAPHRAGMS WITH LARGE STEEL DIAPHRAGM CASES 
LARGE EFFECTIVE AREAS FOR MAXIMUM TREATED TO RESIST CORROSION 
POWER AND LONG STROKE 


HIGH TEMPER ALLOY SPRING DESIGNED 

FOR LOW STRESS, LONG LIFE AND 

CORRECT STROKE 
RIGID CAST IRON YOKE 
(WITH ENCLOSED SPRING CASE) 
RIGIDLY ATTACHED TO BONNET BY 
STEEL ORIVE NUT — WILL NOT DEFORM 
IN ROUGH HANDLING 


EXTERNAL ADJUSTING SCREW FOR 
SETTING INITIAL SPRING COMPRESSION 


NEW! 
RECESSED MOUNTING PADS FOR SERIAL ——— 

AND USER'S IDENTIFICATION PLATES 

PROTECTS PLATE FROM ACCIDENTAL 

REMOVAL, AVOIDS INJURY TO PERSONNEL, 

SIMPLIFIES MASKING AND PROTECTION . oe a 
AGAINST CORROSIVE ATMOSPHERES. . / QUIRED 


LONG, HEAVY PLUG GUIDE SECTIONS 
AND GUIDE BUSHINGS BUILT FOR 
SEVERE APPLICATIONS 


HEAVY SEAT RING CONSTRUCTION 
PREVENTS DISTORTION — 
ASSURES TIGHT JOINT 


WIDE VARIETY OF DOUBLE AND SINGLE 
SEATED PLUGS WITH DESIRABLE 
FLOW CHARACTERISTICS 


LAME 


Reactor Effivent Flash Drum Control 


Cat-Cracker Feed Control Gas to Fuel Drum and Flare Drum Debutanizer Bottoms Control 





In the Final Control Element. . . 


ACCURACY AND DEPENDABILITY 
ARE KEY QUALITIES 


That's Why So Many Process Piants 
Standardize on Masoneilan Control Valves 


Many process control systems — in chemical, 
paper, petroleum, petrochemical, textile and other 
plants — use Masoneilan Control Valves 
exclusively because experience has proved that 
Masoneilan valves are accurate and dependable. 
And because they give this top performance 
over long periods, they are most economical. 

The wide variety of applications pictured here 


are in one modern petroleum refinery which uses 
Masoneilan valves. There are Masoneilan types for 
practically all control systems in all other process- 
ing plants, too. If you are concerned with the selec- 
tion of control valves, it will pay you to consider 
Masoneilan. 

Complete details on control valves for every proc- 
ess use are yours for the asking. Write for catalog. 


NaSOn-NEILAN 


A Division of Worthington Corporation 
67 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


District offices or Distributors in principal cities in U.S. 


In Canada: Mason-Neilan, Division of Worthington (Canada), Ltd. 


Lie Ss 


Sed 


Feed to Storage in Cat Cracker 


View of Cat Reformer using Many M-N Valves 


Effluent Control in Cat Cracker 





filters 
help 
assure 
TEAL 
purity of 
NRC 
Tantalum 


WY Fulflo Filter, installed between solution make-up tank and processing 


tank manifold, removes micro-contaminants from chemical solutions in manu- 


facture of NRC Tantalum. 


National Research Corporation of Cambridge, 
Mass., are specialists in high purity. Their latest 
NRC Tantalum — is a triumph 
of high purity, high corrosion resistance and high 
melting point that provides new standards of 
quality for electronics, melting and fabrication. 


achievement 


In the production of high-purity Tantalum, 
it’s only natural that NRC turned to another 
specialist in high purity — Commercial Filters 
Corporation. In the specific operation illustrated, 
Fulflo Filters remove solid contaminants as small 
as 6 microns in size from sulfuric acid and other 
solutions used in the production of Tantalum. 


COMMERCIAL FILFERS CORPORATION 


MELROSE 76 ASSACHUSETTS 


Stainless steel containers and Dynel Honeycomb 
Filter Tubes resist acid solutions. Long-lasting 
tubes require no maintenance between changes. 

Fulflo Filters provide any degree of micro- 
clarity (down to 1 micron) for all types of petro- 
chemicals, liquid chemicals, pharmaceuticals, 
oils, liquid fuels, water, compressed air and other 
gases. They are available in a wide range of 
models for high or low flow rate, pressure, vis- 
cosity, pH or temperature. 

Write for technical literature or engineering 
assistance to Department CE. 





PLANTS IN MELROSE MASSACHUSETTS AND LEBANON, INDIANA Selective filtration of oils ¢ water-oil 
separators *« magnetic separators ° 
pre-coat filters * coolant clarifiers ¢ 


automatic tubular conveyors. 


with genuine Honeycomb Filter 
Tubes for controlled micro- 
clarity of industrial fluids. 


MICRO-CLARITY AT MINIMUM COST 
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STONE & WEBSTER IN GREAT BRITAIN 


New Flexibility 
in Chemical Production 
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J poesany for the greatest flexibility consistent with efficient oper- 
ation, the new Imperial Chemical Industries Limited plant at 
Wilton, England, currently produces an unusually wide range of 
copolymers from butadiene and three other monomers. Facilities 
provide for taking the product as latex, baled crumb or as powder. 


The extensive experience of the Stone & Webster organization 
in design and construction of synthetic rubber facilities during and 
since World War II was fully utilized in the planning of this versa- 
tile British installation. Chemical processes for the new plant were 
developed by I. C.I., while final designs and actual construction were 
carried out by Stone & Webster Engineering Limited of London. 


Let the skill and experience of Stone & Webster engineers assist 
you on your next engineering project. Call our nearest office. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Affiliated with STONE & WEBSTER ENGINEERING LIMITED (London) 


New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 
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Hard service never affected this Fuller rotary’s original 
output—230 cfm. of air at 90 lb. G., reports Mr. Schott, 
chief engineer, Thomas C.Wilson, Inc., Long Island City, N.Y. nf 1 


FULLER 
ROTARY COMPRESSOR 
RUNS 13 YEARS 
WITHOUT DOWNTIME 


A Fuller rotary at Thomas C. Wilson, Inc. got its first bearings, the only moving parts in a Fuller vane-type 
maintenance shutdown recently, for renewal of roller rotary compressor are the cylinderical rotor and the 
bearings and rotor vanes—after running without blades. These compensate for wear automatically. 
downtime since 1945. Cylinder head slips off, permitting blade and bearing 


4 years of 24-hour service. The Wilson plant makes inspection in a matter of minutes. 

tube cleaning equipment, tube expanders and port- Compact and vibration-free. Direct-drive system 
able pneumatic tools, and so makes heavy daily de- saves space. Simple, rugged design gives constant 
mands on shop air. For the first four years, three-shift service without extensive supervision. Thus, Fuller 
operation kept the Fuller rotary running round the rotaries can be installed out-of-the-way—on upper 
clock. Since 1949, it’s been working eight-hour shifts. floor, on balconies, in basement corners, using low- 


Simple design means trouble-free service. Besides cost, light-weight foundations. 1189 
C-340 

Write today for detailed information on the full 

line of Fuller rotary compressors for in-plant ser- 

vices, gas gathering, and industrial refrigeration. 





For details on the Fuller product line, see Chemical Engineering Catalog. 





commany FULLER COMPANY 
GENERAL 
i 134 Bridge St., Catasauqua, Pa. Fuller 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham « Chicago « Kansas City » Los Angeles « New York » San Francisco « Seattle .... pioneers in harnessing AIR 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 
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This “Movement” 


is Centered \ Accuracy 


The rotary movement in Ashcroft Duragauges has a geared center shaft on which 
the pointer is mounted. When pressure flexes the Bourdon tube, the pointer is 
always positively positioned. You can rely on the Duragauge for precise accuracy 
in measuring pressure no matter how severe the conditions of service. 

Correct calibration is guaranteed: the one-piece link between movement and 
Bourdon tube prevents slippage or parting under tension. Recalibration is easy 
from front or rear. Universal adjustability permits uni- 
formly graduated dials. 

You can order Ashcroft Duragauges with all-stainless- 
steel movement or stainless steel with nylon bearings and 
pinion gear. A complete choice of Bourdon tube materials, 
pressure ranges, dial sizes and case designs and materials 
is available. Your industrial supply distributor will gladly 
help you select the best combination for your requirements. — Ashcroft Duragauge in 
So, be certain of highest sustained accuracy, durability and __Alumalife® case—a life- 


; time case made of spe- 
economy — specify Ashcroft Duragauges. cial aluminum alloy. 


cite =ASHCROFT PRESSURE GAUGES 


I 


TRADE MARK 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 


<2 
INI IYOOWS 
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Jeffrey belt conveyors transport wood chips to storage towers 
... move material to giant digesters as needed for production 
of chemical cellulose at Rayonier’s Jesup plant, 


Jeffrey vibrating feeders automatically control flow of mate- 
rials in a wide range of processing operations. Here, wood 
chips are metered from a remote-control location. 


3 ioe 


Jeffrey bark and grit removal equipment for clarification of 
processed water. 


when they expanded 
this chemical 
ce//ulose plant, 

they re-ordered 


JEFFREY equipment 





is a twin to the plant built there in 
1954. Each has the capacity to produce over 
300 tons of chemical cellulose per day. The 
remarkably low-cost production facilities 
were designed and constructed by Ebasco 
Services Incorporated. 

Duplication of the original mill indicates 
the satisfactory performance realized with 
the original equipment ... including Jeffrey 
vibrating feeders, belt conveyors, bark and 
grit removal equipment. 

Planning to expand your production? It 
will pay you to call in Jeffrey. For informa- 
tion on Jeffrey equipment for your require- 
ments write The Jeffrey Manufacturing Co., 
909 North Fourth Street, Columbus 16, Ohio. 


ae new plant at Jesup, Georgia, 


CONVEYING » PROCESSING « MINING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 


36 


April 6, 1959—CuemicaL ENGINEERING 





Your Eye Can See 
What Performance 
Records Prove 
LUNKENHEIMER 
LUNCOR PVC 

CUTS MAINTENANCE 


Fig. 2600 Screwed End 
Fig. 2601 Socket End 


125 Ib. W. O. G. 140°F. 
Sizes 4 to 2-inch 


Before Luncor, corrosive service required expen- 
sive high-alloy installations. Now, the very rug- 
gedness and dependability you see in the unre- 
touched photo, below, has been put to work in 
hundreds of corrosive applications to bring about 
low initial costs, lower maintenance costs. 

Luncor is the first PVC valve designed and engi- 
neered by a valve manufacturer. Its maintenance- 
free performance has been proved in corrosive 
services in: 


* PAPER MILLS © PETROLEUM REFINING 

* CHEMICAL PLANTS * SUGAR REFINING 

* FOOD PROCESSING * WATER TREATMENT 

* BEVERAGE BOTTLING °* MARINE INSTALLATIONS 


Let your Lunkenheimer Distributor show you 
the money-saving, high-performance benefits of 
Luncor PVC Valves. For service recommenda- 
tions, ask him for a Confidential Corrosion Service 
Form. Or write: The Lunkenheimer Company, 
Cincinnati 14, Ohio. 


LW WN NHEIMER 


THE ONE VROQtT NAME IN VALVES 
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Do you have a 


_ DUST PROBLEM? 


BAUXITE 


SULPHURIC 
ACID MIST 


AAF TYPE N ROTO-CLONE DOES MANY JOBS 
FOR CHEMICAL PROCESSORS 


If your operations require collection of heavy dust 
loadings of all particle sizes, you’ve got a job for 
the AAF Type N ROTO-CLONE. The engineered 
simplicity of this hydrostatic precipitator assures 
highest efficiency and lowest maintenance costs. 


The rugged Type N achieves its high efficiency 
from the combined action of centrifugal force and 


thorough intermixing of water and dust-laden air. 
Compact design makes for important space savings. 

For complete information on this versatile wet 
collector, call your local AAF representative or 
write direct for Bulletin 277. Address Mr. Robert 
Moore, American Air Filter Company, Inc., 326 
Central Avenue, Louisville 8, Kentucky. 


= Aix Litter 


BETTER AIR 1S OUR BUSINESS 
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Type 304 stainless plate, dimensions: 6%" 
thick x 75'’ diameter. Weight, 8655 Ibs. 


...at the clean edges of this stainless plate 


accurately cut by Carlson 


1s stainless plate illustrates something that’s almost 

a Carlson exclusive. Few producers can make plates 

of such heavy gauge, and fewer still have the long 

experience in flame cutting stainless to precise dimen- 

sions. To develop the proper equipment, the exact gas 

and iron powder formula, and the special nozzles, took 

Carlson engineers years of effort. But the result was 
worth it. 


The edges achieved by these improvements reduce the 
cost of subsequent machining operations. And every 
Carlson stainless plate—whether heavy or light gauge— 
carries its own identification. Its chemical and physical 
properties are known and recorded. Its dependable 
performance on the job is assured. 


The complete reliability of every Carlson service will 
materially reduce your ultimate costs. Our specialists 
make certain that your instructions are followed in 
every detail. Write, wire or phone for further informa- 
tion on all our services in stainless steel. 


GO, GEYRASOM Ze 


Stainless Steels Exclusively 


134 Marshalton Road 
THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


PLATES » PLATE PRODUCTS « HEADS « RINGS « CIRCLES * FLANGES « FORGINGS « BARS AND SHEETS (No. 1 Finish) 








Who cares about your 
Wire Cloth Fabrications? 
CAMBRIDGE does... 


that’s why you automatically get service 
with your order . . . whether you need 
dozens of midget strainers or a single 
giant-sized retaining screen. 
Careful, competent workmanship and 
constant inspection assure you of quality 
modern machinery and accurate 
scheduling assure you of prompt delivery. 
And, a Cambridge Field Engineer follows 
up your order to make sure our product 
is giving you the best possible service. 
Let us quote on your next order for wire 
cloth fabrications. We manufacture wire 
cloth from any metal or alloy—including 
titanium—in nine basic weaves. We'll 
work from your prints or draw up prints 
for your approval. Call your Cambridge 
Field Engineer . . . he’s listed in the yellow 
pages under “Wire Cloth’’. Or, write for 
FREE 94-PAGE CATALOG. 


The Cambridge 
Wire Cloth Co. 


DepartmentG e Cambridge 4, Md. 


Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 
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Keys to better catalysis 
. NORTON Ceramic Catalyst Carriers 


{In modern chemical and petrochemical 
process reactions, very often the choice of 
proper catalyst carriers is as critical a fac- 
tor as selection of the catalysts them- 
selves. And time and again, NORTON 
Ceramic Catalyst Carriers have proved 
the best choice both for efficiency and 
economy. 

It’s more than just a question of a qual- 
ity product. There’s a personal equation 
involved — the Norton Man. He brings 
to chemical engineers the benefits of 
NORTON COMPANY’S years of experience in 
the chemical and petrochemical fields as 
well as the end products of its advanced 
manufacturing and quality control 
methods. He understands the problems 
involved. And, backed by NORTON 
CoMPANY’S extensive research and engi- 
neering facilities, he’s well qualified to 
help in their solution. 

Whatever the feedstock or thermal 


conditions involved . . . whether reaction 
is in the gaseous or liquid phase... 
whether the carrier is to be coated or im- 
pregnated with the active agent, he’s 
ready to suggest the specific NORTON 
product that will do the job best. He also 
knows that every NORTON Carrier gives 
chemical processors the assurance of high- 
est uniformity. From lot to lot — in any 
quantity — size, weight, porosity, pore 
diameter and purity are held to close tol- 
erances that assure precise duplication of 
results. 

Take advantage of the service the 
Norton Man represents. Let him help you 
to meet catalyst carrier specifications 
exactly. It’s the simple practical way to 
insure maximum catalyst activity and life 

. . to keep catalyst costs low... to get 
optimum yield from your process. Write 
NORTON CoMPANY, Refractories Division, 
503 New Bond Street, Worcester 6, Mass. 


WIDE RANGE OF TvPES AS FOLLOWS 


Shapes Materials 

Spheres Alumina 

Rings Silicon Carbide 
Pellets Fused Magnesia 
Granules Zirconia 

Powders Silica, Zircon 
Magnesia — alumina 
Spinel, etc. 











Porosity — from 10% to 50% 





Surface Area — from less than 
1 to 70 m2/gram* 





*BET Method 


WNORTONP 
REFRACTORIES 
Engineered... EX ... Prescribed 








Making better products ...to make your products better 
NORTON PRODUCTS Abrasives » Grinding Wheels * Grinding Machines + Refractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives +» Sharpening Stones + Pressure-Sensitive Tapes 
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Closely Machined to Contain High Pressures 


As pressure vessels go, this is a relatively small 
one—just 1414 tons fully assembled. But it 
contains literally scores of parts, some of which 
required elaborate machining. 

After we had made the steel and done the 
necessary forging and treating, our machinists 
took over. Most of the tolerances were small, yet 
every specification was met in full. Under hydro- 
static test, the vessel ‘“‘proved out” perfectly. 

At Bethlehem, machining is done as carefully 
—and capably—as the vital preliminary steps. 


BETHLEHEM 





Thus a completed Bethlehem vessel always has 
the snug, tight-fitting parts so essential in 
pressure work. Call us when in the market for 
fully machined converters, reactors, separators, 
filters, autoclaves, accumulators. We build 
them in a complete range of sizes up to 150 
tons or more. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. 
Export Distributor: Bethlehem Steel Export Corporation 





April 6, 1959—CremicaL ENGINEERING 








two more BAKER PERKI 


| 
ERS ON THE JOB at new 


hiokol, + solid d propellant plant in Utah 


MI 


Inorganic oxidizers, the chemicals which make solid rocket pro- 
pellants burn with such intensity, are first ground to a particle size 

. blended thoroughly . . . then mixed with an elastomeric binder. 
Fundamentally, that's how Thiokol Chemical Corporation makes a 
fuel for a rocket motor. The mixing of high energy fuels is a delicate, 
exacting operation and the mixers must be highly efficient and 
absolutely dependable. 


At the Brigham City, Utah plant, Thiokol has recently installed two 
more Size 18 JWRM-2 Baker Perkins mixers. Each of these mixers 
is constructed of stainless steel and has a 300 gallon working ca- 
pacity. The units, housed in specially constructed buildings, are 
remote controlled from another building. 


BAKER PERKINS INC. 


DIVISION 


CHEMICAL MACHINERY 
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Because they are safe and efficient, more and more B-P mixers are 
being used by the rapidly expanding propellant industry. These 
same high standards of quality are also incorporated into the 
standard design mixers built for the chemical process industry. 


Whatever your requirements may 
be, Baker Perkins builds mixing ma- 
chinery to handle every job. Why 
not write today for Bulletin No. 
CE-58 containing information on B-P 
equipment for the chemical process 
industries. 


See our insert in Chemical 
Engineering Catalog. 


365 
MICHIGAN 
43 


SAGINAW, 





The 


OVW 


COST 






































































































































































































































an Pew 





See Be eS 























































































































































































































of 


Valving... 


The processing of corrosive chemicals — the 
handling of acid or alkaline services—has always 
required expensive valves ... until now! 


But now... ! DeZurik Fabricated Knife Gate 
Valves have high resistance to corrosion at a low, 
low cost. 


Only the parts coming in contact with the flow 
utilize high alloys. The remaining structural por- 
tions of the valve are produced in mild steel or in 
other economical metals. (Fabricating out of plate 
material also eliminates the porosity of cast metal 
valves.) 

Their light weight drastically reduces instal- 
lation costs and their bonnetless design all but 
eliminates maintenance expense. Yet their rugged 
construction withstands piping strains and line 
pressure. 


They're available in a wide 
range of metal combinations 
and in several different 
styles. A full complement of 
operators is also available. 


For more information, see 
the DeZurik representative in 
your area .. . or write for 
Bulletin 300. 


DeZurRIK 


CORPORATION 


SARTELL, MINNESOTA 
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Protitable Brands Start With Cherry-Burrell 


setting, refrigerated storing and air un- 
loading, all with efficient flexibility. 


A Cherry-Burrell Sales Engineer will be 
glad to show you how Cherry-Burrell 
equipment can profit you. There’s no 
obligation. Call or write him today. 


Lady Esther Cosmetic Cream must be 
as smooth and even as the ladies’ skin 
it cares for. Profitable repeat sales of 
this popular beauty aid depend on re- 
liable, consistent texture. 


Cherry-Burrell Superhomo Homogen- 
izers keep Lady Esther Cream smooth 
and creamy. C-B’s high speed shearing 
action cuts fat globules down to equal 
size. Steady pumping pressure disperses 
them thoroughly through the cream. 
Eliminates any chance of oil separation, 
any return to the prehomogenized 


state. Lady Esther never disappoints its 
millions of lovely customers. 


in-plant profit, too. Cherry-Burrell helps 
produce the product profitably. Super- 
homo valve caps absorb 98% of valve 
wear. Saves on plug and seat regrinding. 
And Stellite valve seating surfaces reduce 
maintenance as much as 80%. 


Another profitable producer is Cherry- 
Burrell’s Round Processor. It can be 
used for heating, pasteurizing, cooking, 
mixing, blending, cooling, holding, 


CEDAR RAPIDS, IOWA 


Chemical « Dairy « Food *« Farm « Beverage 
Brewing « Equipment ond Supplies 





“war eR SUS 





from Cleaver-Brooks Special Products, Inc. 











CAPSULE REPORTS AND INFORMATION ON THE 


PRODUCTION OF FRESH WATER FROM THE SEA 








Pilot plant in California may open new 
era in salt-to-fresh water conversion 


NEW CONSTANT CAPACITY EVAPORATOR CAPTURES WASTE 
DIESEL HEAT TO SUPPLY FRESH WATER FOR OFF-SHORE RIGS 


A new high-capacity waste heat evap- 
orator for off-shore drilling rigs and 
tenders has been developed by Cleaver- 
Brooks Special Products, Inc. 

Operating from waste heat of gener- 
ator-driving diesels, the new flash type 
unit manufactures fresh water from 
sea water at constant output. And out- 
put is independent of drilling opera- 
tions. 

Costs are kept low due to conserva- 
tion of fuel and unusually low main- 


ENGINEERS EXPLAIN 


tenance requirements. 

The heat required for evaporation is 
derived from the diesel engine cooling 
water. The flashing principle utilized 
by the new unit eliminates scaling 
problems common with conventional 
evaporators. Maintenance usually in- 
volves only simple brush-out after pro- 
longed periods of operation. 

As installed, the unit can provide 
pure water for drinking, drilling, make- 
up, bathing and cooking. 


HOW NEW METHODS, 


MATERIALS CUT COSTS, REDUCE UNIT SIZE 


According to Cleaver-Brooks engineers, 
savings of 30% on unit volume and 
20% on unit costs are possible through 
new design and 
construction of 
the company’s 
evaporation and 
distillation equip- 
ment. 
For example, 
the deck space 
needed for a 12,- 
000 gpd flash 


evaporator has been reduced from 70 
sq. ft. to 55 sq. ft., height cut by 12%. 

On the cost side, improved design 
using equally reliable but lower-cost 
materials and improved manufacturing 
techniques — resulted in cost cuts of 
20% on one model. 

Today, Cleaver-Brooks flash evapo- 
rators get one-eighth grain of sea salts 
per gallon of sea water rather than 
the usual residue of one-fourth grain 
per gallon—a 50% improvement in 
effectiveness. 


In a contract recently awarded to 
Cleaver-Brooks Special Products, 
Inc., the Southern California Edi- 
son Company embarked on a far- 
reaching program for conversion of 
sea water to fresh water. The con- 
tract calls for construction of a sea 
water distillation plant with a ca- 
pacity of about 100,000 gallons a 
day. It will be operated in conjunc- 
tion with existing steam generating 
facilities at the Mandalay Steam 
Station near Oxnard, Calif. The 
operation will be the first of its 
kind in the country. 

In awarding the contract, South- 
ern California Edison revealed that 
Cleaver-Brooks Special Products 
had made its bid on an evaporator 
based on a new principle which 
greatly reduces required heat trans- 
fer surface and pumping power. 
The new unit can be used for both 
distillation through use of residual 
heat in cooling water and for dis- 
tillation using steam extracted from 
the turbine. 

Success of the pilot plant will 
signal a significant step forward 
toward the tapping of ocean water 
for use in home, industry and ag- 
riculture. However, Edison officials 
caution that at this time the water 
produced by the pilot plant is not 
expected to compete in cost with 
fresh water from natural present 
sources. The hope is that similar 
installations will eventually be ad- 
vantageous to use in areas where 
current water costs are high. 

Upon completion of construction, 
Cleaver-Brooks engineers, who 
worked with Edison in designing 
the job, will continue to cooperate 
in its operation. 





Cleaver-Brooks 
Special Products, Inc. 
225 Grand Avenue, Waukesha, Wis. 
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New 
Cold Caustic 
Bleach Process 


Looking for a way to use greater 
amounts of low-cost, more 
plentiful pulp—without capital 
investment for bleach equip- 
ment? Then let a Becco Sales 
Engineer show you our new 
technique* which allows you 
to bleach in the same equip- 
ment regularly used for the 
manufacture of cold caustic 
pulp. 

In this new process, peroxide 
bleach liquor is added at the 
Bauer Refiner, and bleaching 
occurs during the refining oper- 
ation. Bleach response depends 
on refiner densities. 

Up to 20 points brightness 
increase has been obtained in 
commercial operations to date, 
and with no additional steam 
costs, no holding time, and no 
excessive chemical costs. 

Becco can assist you imme- 
diately in setting up a produc- 
tion run and evaluating results. 
First step: use the coupon to 


let us know you're interested. 


*.—Patent Pending 


BECCO « 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo, New York 


Gentlemen: Dept. CE-H 


Please have a Sales Engineer give me 
more information on Becco’s Cold Caustic 
Bleach Process. 


a oe 
ee 
ADDRESS 

CITY. 


a | 


iducts and services can yc 


“Enclosing $1°°— 


Send Patent License” 


Well, perhaps there’s a little more 
to your gaining use of Becco pat- 
ents than just mailing your dollar 
in, but not much more. And cer- 
tainly, no more money. The $1.00 
really does cover it. 


Becco has lots of patents, 
granted as a result of innovations 
in the use of Hydrogen Peroxide 
and other Peroxygen chemicals 
developed in Becco’s Research 
Laboratories. But they don’t do us 
a whole lot of good locked tightly 
in our safe. So, we long ago 
adopted the following policy: 


If one of our patents can help 
you, we'll be glad to license the 
rights to you perpetually, for just 
one dollar. You get a nice certi- 
ficate, incidentally, to cover the 
legalities, but more important — 
you also get free our complete 
engineering help in setting up 
your process, handling the mate- 
rial, maintenance, etc., etc. 


What do we get? You as a cus- 
tomer — we hope — but there’s no 
obligation on your part. Just 
seems to work out that way, 
though — when we know enough 
about a particular peroxygen to 
hold a patent on its use, chances 
are we've also learned enough to 
produce it purer than anyone 
else. You benefit from this; we 
do, too. 


Use the coupon below to ask 
for a Sales Engineer — or our list 
of patents —that may help you 
solve an important problem. 


BECCO &« 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo, New York 
Gentlemen: Dept. CE 
Please send your list of patents available 
on the use of 

(0 Hydrogen Peroxide 

(CD Peroxygen Chemicals 

0 Persulfate Chemicals 
CD Please have a Sales Engineer call. 


NAME 
FIRM 
ADDRESS 
CITY 
ee i Ee 








Becco’s Four-Fold Engineering 
Service Program —offered free 
—includes: 


1. Comprehensive survey of 
your facilities. 


2. Specific proposal with 
recommendation of 
proved equipment and 
where it is obtainable. 


3. Installation supervision 
by Becco. 


4. Periodic inspection and 
permanent service. 


Can you use this free Becco 
help, based on more years of 
experience with bulk handling 
of H,0, than any other manu- 
facturer? Use the coupon to 
let us know. 


BECCO & 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo, New York 


Dept. CE-B 
Gentlemen: 


Please tell me more about your Four- 
Fold Engineering Service. 


NAME scien tibaiaistieinninetiiecnaadail 
a 


CO 


a neenaniione 


a nec ee 





We 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
a 
= 


No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


You can dispense with oil filters and dust filters when 
you install °Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. PTT 


NAS ENGINEERING COMPANY 
395 WILSON, SO. NORWALK, CONN. 
48 
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WEIGHING svstemf/f W/E 


WAY-PAC LOAD TOTALIZER UNIT 


HYDRAULIC CELLS “NATUR- 
ALLY” DAMPEN OUT OSCILLA- 
TIONS OF VIBRATORY LOADS 

Precision weighing of a vibratory 
load poses a troublesome problem for 
the instrument man. This is particularly 
true if the oscillations of the vibrations 
are irregular in both magnitude and 
time. 

Where effort is made to use elec- 
trical load cells to do this job, filters are 
employed. In many instances, the drift 
of the filter is greater than the desired 
measurement. 

Engineering-wise it is a well-known 
fact that oil has within itself the natural 
property of dampening out vibrations. 
This, plus the proper engineering of tub- 
ing and valves, make the Emery En- 
gineered Weighing System the most ef- 
fective method available today for solv- 
ing the problem of dampening out 
troublesome vibrations to give precision 
weighing of vibratory loads. 


When writing, refer to Item 1009 





COMBINES 


The new, simple, self-contained 
Emery WAY-PAC Load Totalizer Unit, 
a device for combining the loads on 
two, three, or four WAY-PAC Cells, has 
a sensitivity of 1 part in 5,000 and will 
accept the maximum capacities of both 
the 1,000 Ib. and the 5,000 Ib. cells. It 
is shock resistant, weather-proof, and is 
not affected by temperature variations. 

Measuring 91%” in overall height, 
the totalizer contains diaphragms each 
of which exerts a load on a floating 
force frame. The force frame, in turn, 
exerts this total load on the totalizing 
diaphragm where it is again converted 
into a combined output hydraulic pres- 
sure which represents the combined load 
on two, three, or four WAY-PAC cells. 
All types of indicating, recording and 
controlling instrumentation may be used 
in conjunction with the WAY-PAC Load 
Totalizer. 

When writing, refer to Item 1006 





WAY-PAC HYDRAULIC CELL LINE 


IS 





NOW EXPANDED TO 5,000 LB. CAPACIT 


SS 
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1 DIAPHRAGM 2 O11 


105" DIA. BC 


3 OIL FITTING 





4 PROTECTIVE BOOT (neoprene) 


$ BAR STOCK ALUMINUM § CAST ALUMINUM 7 ROLLING BALL 6 POSITIONING BALLS 
Cross section of the new 5,000 Ib. capacity WAY-PAC Compression Cell with the exclusive 
Emery “rolling ball head” (Type AC-5-RB). 


The recently-introduced line of 
Emery WAY-PAC Hydraulic Load Cells 
has now been expanded to include ca- 
pacities of 5,000 Ibs. The original WAY- 
PAC line was limited in its rating up 
to 1,000 Ibs. 

The WAY-PAC 5,000 Ib. cells are 
similar to the previous 1,000 Ib. cells 
in manufacture but the new dimensions 





are different. Included in the line are: 
the AC-5, Compression; the AC-5-RB, 
Compression with “rolling ball” head; 
the AU-5, Tension; the AT-5, Cable 
Tension; and the AD-S, Strut Céll. The 
same instrumentation which teams up 
so well with the 1,000 Ib. series works 
equally well with the new 5,000 Ib. line. 
When writing, refer to Item 1008 


HYDRAULIC CELL LOADS 


A 








WAY-PAC LOAD TOTALIZER 


The new WAY-PAC Load Totolizer combines 
the loads on two, three or four WAY-PAC 
Load Cells. 





NEW 1942” DIAL INDICATOR 
WILL IMPROVE ACCURACY OF 
CELL PRESSURE READINGS 


Taking pressure readings with in- 
creased accuracy is much easier with the 
new Emery 19%” dial indicator. Pre- 
viously, the largest dial offered mea- 
sured 162” in diameter. 

Since the basic objective of dial 
reading is accuracy, our 19'%2” indicator 
makes possible greater accuracy than 
ever before. Because of the larger scale 
length, graduations can be better matched 
to the job. Easy and accurate readings 
are a basic advantage with the new 
Emery 19%” indicator. 

When writing, refer to Item 1007 





| Item 1006 [J 
| item 1007 1 





| am interested in the following: 
Item 1008 [] 
Item 1009 [J 
Seeing Representative [] 











THE A. H. BMERY COMPANY 


New Canaan, 


Conn. 
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If you want to get more production per tractor-shovel and per 
That's how Ralph J. Puetz, Plant Supt.  P¢Fator, the Model H-25 “PAYLOADER” merits your consideration. 


of Senesac Fertilizer, Inc., Fowler, In- aut FOR PRODUCTION — On several occasions Senesac’s 
diana sums up the benefits of the |= Model H-25 has unloaded 50-ton rail cars of bulk material in one 
H-25's “larger bucket capacity, power- hour. With its 2,500 Ib. carry capacity — 25 to 50% more than 
has been heretofore available in a 6-foot-turning radius unit — 
se : the H-25 can carry more per trip. Because of its power-steer and 
features’’. At the same time, he also adds power-shift transmission with 2 speed ranges forward and reverse, 
a good word for their 4-year old model it handles with finger-tip ease and cycles faster to make more 


shift transmission and other operating 


trips. The more-powerful bucket break-out action, and more- 
positive traction provided by power-transfer differential get big 
loads easier out of hardened stockpiles. 


HA which “has worked continuously, giv- 
ing very good service with no repairs ex- 


cept normal maintenance”. 
BUILT-IN PROTECTION — It has extraordinary protection 
against dust and dirt damage: triple air cleaners — precleaner 
and two oil-bath air cleaners; cartridge-type oil filters on the 
three oil systems; sealed self-adjusting hydraulic service brakes; 
lalallala tele eeeleeteeeteletetee parking brake enclosed in transmission; special oil and grease 
THE FRANK G. HOUGH Co. seals on all vital points. 
754 Sunnyside Ave., Libertyville, Ill. 
For bigger loads, for faster, easier operation — for more pro- 
duction per shift at lower net cost per ton, get an H-25 demon- 
stration from your Hough Distributor. Ask him about Hough 
Purchase and Lease Plans, too. 


: THE FRANK G. HOUGH CO. 
A = er LIBERTYVILLE, ILLINOIS 
See ee ee eee eee eee eee eee eaceane SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 
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() Send data on new H-25 “PAYLOADER" 
() On Other “‘PAYLOADER" models 





on the FOXBORO 
M/44 INDICATING 
+ PRESSURE 
TRANSMITTER 


You can check pressure readings 
at a glance on the Foxboro Pneu- 
100 / matic Indicating Pressure Trans- 


“Ws IN mitter. Its open-face, horizontal, 

44 4-inch indicator scale and eye- 

= RR ES _ catching red pointer are clearly 
visible as far away as 20 feet. 

But high readability is just part 
of the story. Actually, this instru- 
ment was engineered from the 
ground up. Makeshift arrange- 
ments have been eliminated, hung- 
on gauges are gone. Everything is 
included in one compact (5%”" x 
8%"), ready-to-install instrument 
that weighs only eight pounds. 

Because the indicating pointer is 
direct-connected to element and 
transmitter, calibration is easy... 
and you can re-zero the transmitter 
externally. All M/44 components 
are standard, performance-proved 
Foxboro parts. This makes it easier 
to stock and service. 

A wide selection of interchange- 
able Foxboro pressure measuring 
elements gives the M/44 range 
limits of 0-30" water to 0-6000 psi. 
Elevated ranges are available, 
too. 

Write for complete details. The 
Foxboro Company, 364 Neponset 
Ave., Foxboro, Mass. 


l OXBORO INSTRUMENTATION FOR INDUSTRY 


REG. U.S. PAT. OFF. 
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IT’S NEWS! IT’S NI-O-NEL! 


..@ field-proven Inco Nickel Alloy 
for handling certain hot acids and oxidizing chemicals 


Inco is now making available a 
field-proven alloy to handle cor- 
rosive conditions of unusual se- 
verity. 


The alloy, called Ni-o-nel*, is 
made of Nickel (42%), chromium 
(21.5%), and iron (30%) with ad- 
ditions of molybdenum and cop- 
per. It is highly resistant to hot 
sulfuric, sulfurous and phos- 
phoric acid conditions and to oxi- 
dizing conditions such as nitric 
acid solutions, nitrates and cu- 
pric, ferric and mercuric salts, 
except the chlorides. 


Ni-o-nel alloy is stabilized by 
the addition of titanium and by 
its moderately low carbon con- 
tent to prevent attack due to car- 
bide precipitation. 


In phosphoric acid: 


1. Ni-o-nel alloy submerged cyl- 
inders and baffle plates in sub- 
merged combustion evaporators 
concentrating wet process phos- 
phoric acid at temperatures up to 
280°F, are giving 3 to 5 times 
the service life of previously-used 
materials. 


2. In the dip pipes of units con- 
centrating phosphoric acid by 
passing preheated air into the 
acid, Ni-o-nel alloy outlasted the 
previous alloy by 11 to 7. 


8. In a defluorinating unit han- 
dling phosphoric acid of 54% 
P.O; content, Ni-o-nel alloy 





lasted 2 to 6 times longer than the 
best previously-used alloy. 


4, Ni-o-nel alloy can also be used 
in many similar applications such 
as hydrocarbon polymerization 
processes using phosphoric acid 
as catalyst, and for heating coils 
in the application of phosphate 
coatings to steel. 


In sulfuric acid: 


1. Platecoils of Ni-o-nel alloy 
have been used for heating a 12% 
(by wt.) sulfuric acid pickling 
bath maintained at 170°F. The 
platecoils lasted approximately 3 
years (6 times longer than those 
of another resistant alloy). 


2. Ni-o-nel alloy dancer roll arms 
in a continuous pickler used for 
processing steel strip in 8-12% 
sulfuric acid at 130°F tempera- 
ture have so far lasted 17 months 
— 8 times longer than the pre- 
viously-used alloy, and are still 
going strong. The Ni-o-nel alloy 
parts are subjected to consider- 
able aeration as well as to the 
pickling solution itself. 


In other corrosives: 


1. Sulfurous acid. Ni-o-nel alloy has 
been shown to be superior to al- 
loys customarily used to handle 
sulfurous acid in pulp and paper 
applications and in handling sul- 
furous combustion gases. 


2. Nitric acid mixtures. Ni-o-nel al- 
loy is resistant to nitric acid solu- 





tions of practically all tempera- 
tures and concentrations and 
shows good promise for handling 
such mixtures as nitric-sulfuric, 
nitric-phosphoricand some nitric- 
hydrofluoric acid solutions. 


3. Organic acids. The alloy is re- 
sistant to most organic acids and 
has excellent resistance to boiling 
concentrated acetic acid, acetic- 
formic mixtures, maleic and 
phthalic acid and a number of 
others. 


4. Sea water and chlorides. This 
alloy not only resists a wide 
range of chemical corrosives but 
also certain troublesome salt cool- 
ing waters, making it particu- 
larly adaptable for heat ex- 
changer equipment. It resists pit- 
ting in salt water and has excel- 
lent resistance to stress-corrosion 
cracking. 


*Registered trademark 





Ni-o-nel alloy is a fully 
developed engineering material 


Ni-o-nel alloy is made in all mill 
forms needed for fabricating 
process equipment...including 
welding electrodes. To get de- 
tailed information on this new 
engineering material, write for 
Inco’s booklet, “Introduction to 
Ni-o-nel.”’ 











The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street dikeo, New York 5, N.Y. 


INCO NICKEL ALLOYS 
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...up to 25% with R-C Cycloidal Blowers for Vacuum Service 


Because R-C cycloidal blowers for vacuum service operate at higher 
speeds with reduced horsepower, power savings of as much as 25% are 
often possible. Their simple design and rugged construction assure 
superior performance, low maintenance and long life. These advantages 
derive from the high volumetric efficiency of the design, low mechanical 
friction and installation flexibility. Minimum sealing water effectively 
overcomes slippage loss .. . as little as 4 gpm may be required. 


R-C blowers for vacuum service are used throughout the world in a large 
number of industries. In chemical processing, R-C blowers have many 
applications in the handling of nitrogen, hydrogen, acetylene, moist air 
with SO, and other oil and gas mixtures. In paper-making, R-C blowers 
supply vacuum for suction rolls. In mining, R-C blowers provide vacuum 
for flotation, filtration and other ore processing requirements. And 
throughout general industry, they are used for carburetor testing, pneu- 
matic conveying, food processing, cigarette tipping machines, aircraft 
component testing and many other applications. 


Only Roots-Connersville vacuum equipment offers so many advantages 
— exclusive rotary positive design, ease of installation, efficiency of 
operation, and long years of trouble-free service. These features are the 
For additional data, result of R-C’s specialized experience of more than 100 years in the 


please refer to pages 565-568 daa A seniines f ai ‘ ‘ f t 
in CHEMICAL ENGINEERING CATALOG, esign and application of air and gas handling equipment. 


our section in MECHANICAL CATALOG Rt OF ps 


cowvtrsewrss iy ROOTS-CONNERSVILLE BLOWER (=) 


DIVISION OF DRESSER INDUSTRIES, INC. se 
ba 459 Ulinois Ave. , Connersville, indiana. In Canada—629 Adelaide St., W., Toronto 


s 
Fino 
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Operating Economy 


Traylor-made kilns advance. Design 


Rugged Dependability 





Traylor Rotary Kiln operating around the clock. 





Traylor Rotary Kiln showing riding 
rings and thrust roller mechanism. 


Traylor is the recognized ieader in de- 

signing and building rugged depend- 

able Rotary Kilns. From the quality 

steel plate of the kiln shell and the 

“‘full-floating” type of roller ring to 

USHERS © Jaw the drives and firehood — Traylor 
Stan Oa’ guarantees a satisfied customer. For 
& ye by qe more on Traylor Kilns, Coolers and 
’ - Slakers write for Bulletin No. 1115. 


TRAYLOR ENGINEERING & MFG. CO.,1140MILL ST., ALLENTOWN, PA. 


Sales Offices: New York — Chicago — San Francisco 


@ 

a 

oe “ 
At ¥ o Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 
* eau mis © ** 
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SERIES 40 GOBBLES UP 
EXTRA HEAVY 


CONDENSATE LOADS 


This ‘‘thirsty’”’ Yarway Impulse Steam Trap gives you all the 
well-known Yarway advantages like quick heat-up, even tem- 
peratures, small size, good for all pressures, non-freezing— 
PLUS the added feature of huge capacity. 

For example, at 100 psig the 34” size will handle 5600 lbs/hr; 
the 214” size, 62,000 Ibs/hr. 

Specify the Yarway Series 40 Trap for applications on large 
autoclaves, cooking kettles, heat exchangers, heating coils 
and other places where loads are heavy. 

Buy the Yarway Series 40 from your nearby Industrial 
Distributor—more than 270 stock and sell the Yarway line. | 
Over 1,250,000 Yarway Impulse Steam Traps already sold. 


YARNALL-WARING COMPANY 
137 Mermaid Ave., Philadelphia 18, Pa. 


THE YARWAY FAMILY OF FINE STEAM TRAPS 


SERIES 60—normal needs, pressures to 400 psi, 6 sizes. SERIES 120— 
normal needs, pressures to 600 psi, 6 sizes. SERIES 40—for extra 
heavy loads, 5 sizes. NO. 30—for extra light loads (4” only). 
INTEGRAL STRAINER—highest pressures and marine use, 6 sizes. 


YARWAY | ! impulse steam thapr 
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Refinery licks tough A sudden tube failure at the Pure Oil Company’s Refinery in 


a Lemont, Illinois, recently put Bridgeport’s condenser tube 

heat exchanger crisis service to the test. The failure hit on Friday afternoon—just 
before business slowed down for the week end. Faced with 

the prospect of costly equipment down time, the refinery called 


with emergency Bridgeport’s Chicago office to find out how fast new tubes 
a 
tube service 


could be supplied. Here’s a round-the-clock story of how the 
emergency was licked. 


Friday, 2:30 P.M.: Salesman from Bridge- Friday, 3:00 P.M.: Salesman contacts our Friday, 3:30 P.M.: Sudden change in cus- 
port's Chicago office learns that Pure Oil Bridgeport, Connecticut, mill and is informed tomer's needs makes immediate delivery of 
needs 900 Admiralty condenser tubes, that order can be delivered to Pure Oil tubes imperative. 

and fast. Refinery in one week. 


Friday, 4:15 P.M.: Chicago office checks Friday, 4:30 P.M.: Special night shift at Saturday, 4:00 A.M.: Special truck leaves 
through coast to coast network of Bridgeport Beaumont is put on job to cut tubes to special Beaumont, Texas, with order for Pure Oil 
warehouse stocks. Locates tubes at Becu- lengths and pack for shipment. Refinery in Lemont, Illinois. 

mont, Texas. 


While emergencies like this don’t happen every day, they do 
prove dramatically that Bridgeport’s customer service can come 
to the rescue. When we talk about fast service from our network 
of sales offices and warehouses, we mean it. Let us tell you more 
about our service on your condenser and heat exchanger tube 
needs, whether they're emergencies or normal deliveries. Call your 
nearest Bridgeport Sales Office, or get in touch with us direct. 


Write for your free copy of Bridgeport’s Condenser and Heat 
Exchanger Tube Handbook. Address Dept. 5004. 


4 BRIDGEPORT BRASS COMPANY 
neon Bridgeport 2, Connecticut + Sales Offices in Principal Cities 


Sunday, 11:30 P. M.: Truck arrives at Lemont ae . . . 
Refinery with 900 Adulvalty tubes, reedy Specialists in Metals from Aluminum to Zirconium 


for repair work to start Monday morning. 
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W-K-M’s Cudtive Engineering 
assures the dependable performance of 
W-K-M’s QC f Lubricated Plug Valves 


Lubricated plug valves are the work-horse valves of industry. 
They’re versatile, they’re economical, they’re readily available. 


But one lubricated plug valve is not “just as good as another!” 
The ACF Cylindrical Plug Valve has many advantages. 


W-K-M’s creative engineering has designed the ACF valve to give 
you longer life, greater efficiency, minimum maintenance. W-K-M 
production pays constant attention to the manufacturing details that 
spell the difference between a “pretty good valve” and the best you 
can use. W-K-M tests every ACF valve against requirements much 
beyond the use for which it is rated. 


In short, W-K-M’s creative engineering assures you dependable 
performance from every ACF Lubricated Plug Valve in your plant. 


WRITE FOR CATALOG 400 W-K-M 


Advantages of 
OC fo Lubricated 


Plug Valves 


These versatile valves have full pipe 
area openings. They provide through- 
conduit flow with minimum turbulence 
and minimum pressure drop. 

They can be installed in any position. 
They can be serviced quickly. 

They are safe against rupture while 
lubricating—excess lubricant escapes visi- 
bly to the atmosphere around the neck 
of the plug; this eliminates build-up of 
lubricant pressure, prevents lubricant 
from escaping into the line. 

Lubricant protects against corrosion. 

Available in semi-steel, Ni-resist, car- 
bon steel, bronze and aluminum. 


pivision or OCf innustries 


| 
| 
INCORPORATED i 
i 


P.O. BOX 2117, HOUSTON, TEXAS 





Setting new standards= 
high-sensitivity lonization Detection 


Systems for gas chromatography 


Both the Model 10 and Model 20, now in production at 
Barber-Colman’s Wheelco Instruments Division, offer 
sensitivities thousands of times greater than conventional 
gas chromatography units. They come completely 
packaged, ready for immediate operation. 


You can be sure of always getting outstanding per- 
formance because of Wheelco’s extensive experience with 
ionization detectors and the backing of a sales and 
service organization with branches in all principal cities. 
Below are some advantages of specifying Wheelco: 





4 MODEL 10 provides single or 
dual operation, offers elec- 
tronic integrator and auto- 
matic readout as optional 
equipment. 


MODEL 20 is a compact, 
portable unit using capillary 
columns developed for both 
laboratory and industrial use. 
Integrator can be provided. 


. Column temperatures are precisely maintained 4. Modular, unitized construction makes principal 


to + .2° C over a range of 25° C to 300° C with- 
out relays. Individual temperature control is 
provided for sample injection, column, and cell. 


. Dual-sensitivity controls are provided by 7 ranges 
of electrometer sensitivity plus continuously 
variable 0-2000 volt d-c power supply. 
Flexibility and versatility for a broad range of 
applications are assured because you can select 
from glass columns up to 10 ft long, 14-in. metal 
columns up to 20 ft long, or capillary columns 
up to 250 ft long for use with the Model 10. 
Either capillary columns up to 2000 ft long or 
Y¥,-in. metal columns up to 100 ft long are 
handled on the Model 20. 


components readily accessible, facilitates modifi- 
cations and adaptations. 


Outstanding performance is assured because: 


(a) size of sample can be reduced for maximum 
efficiency with conventional columns. 


(b) on capillary columns the advance design 
detector approaches sensitivities of 10° 
moles; has been used to obtain efficiencies 
of over 200,000 theoretical plates. 


specialized detector arrangement makes it 
possible to identify classes of compounds 
whether in a mixture or by themselves. 


BARBER-COLMAN COMPANY 


Dept. P, 1585 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. L, Toronto, Canada 
Industrial Instruments * Automatic Controls * Air Distribution Products * Aircraft Controls * Electrical Components 
Small Motors * Overdoors and Operators * Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery 
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WILLIAMS 


e Crushes, Grinds, Shreds 
To Finished Size in One 
Operation 


) e Reduces Production Costs 
|. Up To 50% 


le Saves Up To 75% On Equipment Cost 


Williams No. 60 GA Mill with heavy duty steel 
plate frame. Cover has been opened to show 
heavy duty manganese steel liners, breaker 
plates, grate bars and hammers. 





Whether your size reduction job involves crushing, 
grinding or shredding—whether the material is 
mineral, chemical, vegetable or animal— Williams 
has a hammer mill designed to do it from start to 





finish in a single operation. More uniform product, 
increased output, plus savings in time and labor 
can cut production costs as much as half! 


Extra primary and secondary crushers are seldom 
required with a Williams—no extra drives or 








Helix-Seal Air 
Mills Separators 


Vibrating 
Screens 


CuEMICAL ENGINEERING—April 6, 1959 


conveyors, no costly foundations or buildings for 
additional crushers are necessary. Expensive main- 
tenance, replacement parts, excessive downtime 
and labor are reduced to a minimum. 


Learn how a Williams hammer mill can step up your 
output, and improve your product quality. Write 
—explain your operation—and ask for a catalog. 





WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 N. 9th St. St. Lovis 6, Mo. 











Experlence—the added alloy in A-L Stainless, Electrical and Tool Steels 


~ 


thet 








Allegheny Ludlum knows more about stainless 
than anybody... and puts it in print for you 


Allegheny Ludlum should know more about stainless 
than anybody: they've been the leading producer of all 
forms for more than 40 years. And the industry’s only 
that old, 

Today, A-L produces more different sizes, shapes, 
finishes and alloys of stainless than any other company. 
Backing up its quality products are research and devel- 
opment facilities with people second to none. 

With know-how and experience gained over the years, 
Allegheny Ludlum keeps little of it secret: it offers the 
most complete selection of literature available anywhere. 


ALLEGHENY 


EVERY FORM OF STAINLESS ... 


LUDLUM 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 


Literature, designed to help you learn more about 
Allegheny Stainless and how it can improve your product, 
is just one help offered by Allegheny Ludlum. You also 
get the best assistance from trained salesmen and tech- 
nicians, ready to help you on your specific problem. 

All this service is available through your Allegheny 
sales engineer. Call him today. Or, as a starter, write for 
the publication list describing the over 150 technical 
pieces made to assist you. 

Allegheny Ludlum Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. Address: Dept. CE-16. 


wsw 7128 


x 


"_ ,. 


EVERY HELP IN USING IT bes 
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LAPP SOLID PORCELAIN VALVES 
WITH TUFCLAD’ARMOR 


Install Lapp Solid Porcelain acid proof valves and 
have that trouble-free chemical line you want—at a 
cost well within budget. With Lapp Valves in your 
system, you have the assurance of purity, protection 
and permanence. 

Because of its many special characteristics, Lapp 
Chemical Porcelain is the ideal material for main- 
taining strict purity. It is chemically inert, therefore 
resistant to corrosion from acids of all concentrations 
(except hydrofluoric); it’s hard, dense, pure, homo- 


RRS 
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geneous, close-grained and non-porous. Impregnated 
and bonded to this porcelain by an Epoxy resin of 
high strength and chemical resistance is an armor 
consisting of multiple layers of strong fiberglass. This 
serves as an insulator against thermal shock, a cush- 
ion to accidental impact and is strong enough to hold 
Operating pressure even if porcelain is fractured. 
Built-in seating handle, solid Teflon packing, spring 
washers, malleable iron trim and brass stud and bush- 
ing are other advantages that make Lapp Valves well 
worth your investigation. 


WRITE for description and specifications. 
Lapp Insulator Co., Inc., Process Equipment 
Division, 2205 Chestnut St., LeRoy, N. Y. 





An exclusive *TRANTER advancement 
in heat transfer technology 
| MULTI-ZONE 


ESIOon 


*PATENTS APPLIED FOR 


Years ahead performance 
plus all of the time-proven 
PLATECOIL advantages 
over pipe coils 


The new MULTI-ZONE PLATECOIL features a 
multiple header configuration for improved steam 
distribution. The resulting increase in effective 
heat transfer area provides a built-in reserve capac- 
ity to deliver more heat during “start-up.” It also 
speeds temporary recovery after introduction of 
work loads or processing ingredients for closer 
process control, Decreased condensate “trapping” 
produces FREE-FLO action. 





A.S.M.E. APPROVAL FOR 250 psi. now makes it 
possible to apply the cost-cutting advantages of 
PLATECOIL to a new range of heat transfer prob- 
lems. DURAWELD construction with TRAN- 
STEEL mill-controlled mild steel provides a safety 
factor of 4 to 1 at 250 pounds steam. 


Replace pipe coils with the new MULTI-ZONE 
PLATECOIL and save on tank space, fabricating, 
installation and maintenance costs. Factory-fabri- 
cated PLATECOIL is available in a wide variety 
of sizes and styles including single embossed, dou- 
ble-embossed, banked and rolled units in TRAN- 
STEEL, Stainless, Carpenter 20, Monel, Hastelloy. 
C and Nickel. 


tet ie Sac a cae vate 


WRITE FOR NEW BULLETIN P61 
for complete specifications and data. 





rs 





DIVISION 
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his. stmplearay operating} brinciple hovider: 
the eifidency. dependability and freedom from maintenance 
necessary for the most profitable use of steam 


When trap is first 
installed, the invert- 
ed bucket is down 
and the valve is 
wide open. 


When steam is turn- 
ed on, condensate 
(solid color) flows 
into trap and out 
through discharge 


Steam (light color) 
reaching the trap 
floats the inverted 
bucket and closes 
the valve. 


When more conden- 
sate enters the trap, 
the bucket loses 
buoyancy and pulls 
on valve lever. 


When weight of 
bucket times lever- 
age overcomes 
pressure on valve, 
bucket sinks and 


orifice, until — 


Key: ake: condensate 


opens trap, 


) steam bubbles eee air bubbles 


ARMSTRONG 
INVERTED BUCKET STEAM TRAPS 


are designed and made to give you these big benefits: 


@ Amstrong Traps, the first inverted bucket steam 
traps, now represent the most advanced development 
of this time-proven principle. They provide all the 
advantages necessary for efficient, economical conden- 
sate drainage from virtually all types of steam using 
equipment. 

1. No steam loss — Steam never reaches the orifice 
even when there is no condensate load. 

. Automatic air elimination — Vent in trap bucket 
passes air and other non-condensibles through to be 
discharged with condensate. 

. No cooling leg required — Condensate is discharged 
at steam temperature as fast as it reaches the trap 
because trap operates on difference in density 
between steam and water not on temperature. 

. Operates on any back pressure — Failure of one trap 
in system will not cause others to open because high 
back pressure does not affect an Armstrong trap 
other than to reduce capacity. As long as there is a 


800 Series, 
side inlet, 
side outlet. 


860 Series for 
low pressure 
heating service. 


pressure differential across the orifice the trap will 
close on steam and open for condensate. 

. Unaffected by ordinary dirt —Swirling action of 
condensate keeps dirt in suspension until discharged 
with condensate, prevents it from lodging in valve. 

. Completely dependable — Proved design plus the use 
of all stainless steel working parts assure continuity 
of service and length of service unmatched by any 
other trap. 

. Big capacity in a small, economical package — 
Armstrong design gives you the highest practical 
capacity for any given pressure. And remember, 
Armstrong capacity ratings are based on hot con- 
densate at the working pressure differential stated, 
not on theoretical orifice capacities. 

Further information on these advantages plus much 
additional information is given in the 48 page Armstrong 
Steam Trap Book. Ask your local Armstrong 
Representative or write direct. 


tt if 


880 — 200 Series, Forged Steel Series 
integral bottom inlet, for high pressures, 
strainer, top ovtlet, high temperatures. 


No. 801, 
side inlet, 
bottom outlet. 








The 48 page Armstrong Steam 
Trap Book tells how to correctly 
size, install and maintain steam 
traps for any pressure, any tem- 
perature, any load plus full cat- 
alog data on Armstrong Steam 
Traps. Ask for Catalog K. 
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ARMSTRONG MACHINE WORKS 
8584 Maple Street ¢ Three Rivers, Michigan 





HOW T0 
BEAT A TON 
OF PULP... 


Alton Box Board Company is one of 
America’s most complete paperboard 
: and packaging organizations. 
The manufacture of paperboard, basic component 
of folding cartons and corrugated and solid fibre 
containers, is a complex process requiring massive 
machinery driven by powerful motors. 


This top liner finishing beater, for example, is a 
giant “mixer” that beats 2000 pound batches of 
kraft pulp, mixed white paper, clays and water to 
form a highly liquid pulp. It is driven by a Wagner 





150 hp low speed splashproof motor. The endplates 
are built in two sections to provide ready accessi- 
bility to the sleeve bearings. 


Whatever your motor requirements may be, Wagner 
can build a special motor, or provide a standard 
motor to fit your need. Wagner builds motors in 
ratings through 1000 hp, with a wide variety of 
enclosure types and mountings. Call your nearby 
Wagner field engineer for an engineering analysis 
of your next motor application. There are Wagner 
branches in 32 principal cities. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wasner Electric Corporation 


6407 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 
SERVING 2 GREAT GROWTH INOUSTRIES...f&LECTRICAL... AUTOMOTIVE 
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Tanks, heat exchangers and processing equipment 
for tough jobs are fabricated quickly and easily 
of corrosion-resistant Everdur’ 


When rolling is completed the beveled edges of the plates 
are butted to form a vee groove which then will be welded 
to complete the section. Five such sections will be put 
together by Old Dominion Iron & Steel Corporation to 
make the 26’-9” shell of the storage heater. 


At Old Dominion Iron and Steel Corporation, Belle Isle, 
Richmond, Virginia, (O.D.1.S.), fabricators of tanks, heat 
exchange equipment and pressure vessels, two plates of 
Everdur-1010 (151” x 56%,” x .513”), previously welded 
together, are rolled to form a cylindrical tank section. 


ya 
- cla a 


4 aad 


— we cine 
i. =a 


The storage heater is completed by attachment of two 
flanged and dished heads 96” outside diameter. The heads 
were press-formed and spun by Old Dominion Iron and 


The completed 10,000-gallon storage heater has 196 
feet of welds. All welding was done with the inert-gas 
tungsten-arc using Everdur-1010 Welding Rod, which 


makes welds that meet ASME Boiler and Pressure Vessel 


Steel Corporation from circles of Everdur-1010, 104” in 
Code requirements for soundness, strength, ductility. 


diameter and .674” thick. 


veRDUR-1010 provides the high strength and excellent cor- 
E rosion resistance needed for all kinds of hot-water storage 
tanks and for pressure vessels and equipment used in the chemical 
and processing industries. This tank will be used for hot-water 
storage in a wool-dyeing plant. 

High-strength, corrosion-resistant alloys, basically copper and 
silicon, are made and sold by The American Brass Company under 
its trade-mark, Everdur. They were developed for structural and 
engineering uses which require metals of high tensile strength 
combined with immunity to rusting, and corrosion resistance 
equivalent to that of copper. Everdur alloys are nonmagnetic, 
highly resistant to fatigue, and, depending on the alloy, suited to 
hot or cold working and economical fabrication by welding.  ssiwa 


EVERDUR 


COPPER-SILICON ALLOYS 


Products of 


Made by The American Brass Company 
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BEAUTIFY THE HOLLYWOOD BOWL — This crescent-shaped 
wol, reflecting the concrete-arch acoustical shell, doubles in 
loons as an orchestra pit, or is covered to add to the stage itself. 
Its surface is protected against such severe three-way usage by 
Nelsonite Pool yon vey ase on Parlon® chlorinated rubber. 
Well over half of all the nation’s swimming pools are likewise 


ee ge pr nme seen on ren mg Aca da 


FEED HUNGRY SOIL— Anhydrous ammonia, produced by 
Hercules plants in three important agricultural areas, replenishes 
nlevenen ddicladl soils. Literally “injected” into the ground, the 
ammonic nitrogen combines almost instantly with soil particles. 
Applications can be made nearly any time of the year when 
temperature and moisture conditions are suitable. 


protected with Parlon-based paints, for durability, weather- 
ability, chemical and alkali resistance, and a smooth waterproof 
finish. Other Parlon-based coatings protect everything from 
waterworks to chemical plants, gondola cars to tugs se ships; 


and pyeecre the good looks of concrete and stucco homes and 


buil 


ings. Consult your regular source of coatings. 


SERVE SOAP IN 
STYLE— Bobrick’s 
new line of soap dis- 
nsers features an un- 
iroskahle plastic globe 
“org with —— 
igh-densit lyethy- 
coe. Ger ease =. 
ing used in blown con- 
tainers of many types, 
offering handsome 
styling durability and 
resistance to chemical 
corrosion in alow-cost, 
easily-processed plastic 
material. 


HERCULES POWDER COMPANY 


OPPoRATED 


900 Market Street, Wilmington 99, Delaware 


HERCULES 


CHEMICAL MATERIALS FOR INDUSTRY 
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DEVELOPMENTS... 
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Chementator 


C. H. CHILTON 








Universal Oil Products has 
just announced its new 
Molex process, which uses 
molecular sieves to sepa- 
rate low-octane normal 
paraffins from hydrocar- 
bon mixtures in the gaso- 
line boiling range. Object 
is lower-cost attainment 
of top octane ratings. Re- 
jected stream of normal 


paraffins is a potentially 
valuable raw material for 
production of chemicals. 


Chicago’s Metropolitan San- 
itary District decided last 
month to go ahead with a 
300-ton/day, six-reactor 
plant to treat sewage 
sludge via Zimmermann 
wet oxidation process. 


Prospective urea producers 
can now buy W. R. Grace’s 
modifications to the 
Pechiney process along 
with the basic Pechiney 
license. Foster Wheeler 
will market the ‘‘new”’ 
Pechiney-Grace process 
package. 


Polyisoprene rubber hits the market 


From an unexpected source comes news of 
the first commercial-scale, competitively priced 
polyisoprene rubber. 

Shell Chemical announced last month that 
it was producing 5 tons/day of polyisoprene in 
commercial equipment located at several Shell 
installations in the Los Angeles area. The com- 
pany capitalized on availability of recession- 
idled equipment to pull its surprise move. 

As additional facilities are installed, Shell 
expects to boost output to 15,000-20,000 
tons/yr. Selling price is 30¢/lb., about the 
same as that for better grades of natural rub- 
ber. 

U.S. Rubber has begun production of 
truck tires made of Shell’s polyisoprene. The 
tire manufacturer plans to use the new rubber 
also in off-the-road, aircraft and white-side- 
wall passenger tires as supply is expanded. 

Shell now seems to be unquestionably in 
the lead in the polyisoprene picture. Until last 
month, Firestone expected to be first, having 
announced plans for a 30,000-ton/yr. plant at 
Orange, Tex. (Chementator, Mar. 9, 1959, p. 
72). Even this plant was due to start as a 
polybutadiene producer and later switch to 
polyisoprene, when and if warranted. Ironi- 
cally, Shell had reported work on polybuta- 
diene but had kept its polyisoprene activities 
under cover. 

Although Shell will say nothing about 
how it gets its isoprene monomer, industry 
observers wager that Shell must have achieved 
a significant breakthrough in isoprene tech- 
nology in order to sell the polymer at such a 
low price. Up to now, high cost of pure iso- 
prene has deterred commercialization of poly- 
isoprene rubber. 


Evaporation leads in fresh water race 


Multiple-effect evaporation, one of the 
chemical engineer’s favorite unit operations, 
has been tapped for the first of five govern- 
ment-supported demonstration plants to make 
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1 million gal./day of fresh water from the sea. 
But other evaporation processes are still 
definitely in the picture. 

While location of the first plant hasn’t 
been set, Office of Saline Water has chosen the 
long-tube vertical evaporator system promoted 
by consulting engineers W. L. Badger & Asso- 
ciates, Ann Arbor, Mich., and _ pilot-planted 
at Harbor Island, N. C. (Dr. Badger died in 
November.) 

Key to success of the LTV evaporator is 
a slurry-recirculation technique borrowed from 
the salt and pulp industries (Badger & Standi- 
ford, Chem. Eng., Mar. 1955, pp. 173-177). 
The circulating slurry of calcium sulfate helps 
eliminate deposition of scale on the tube sur- 
face, even at higher operating temperatures 
than heretofore considered practical. Action 
of the slurry is both mechanical (scraping of 
the surface) and diffusional (nuclei for addi- 
tional crystallization). 

Number of effects, yet to be decided by an 
economic balance of first cost vs. steam con- 
sumption, may run as high as 12. Secretary of 
Interior Seaton looks for fresh water costs of 
less than $1/1,000 gal. 

Meanwhile, Mechanical Equipment Co., 
New Orleans, is after the contract for the next 
demonstration plant with an anticipated water 
cost (using standard OSW formula) of 70¢, 
1,000 gal. for its forced-circulation, vapor-com- 
pression evaporation unit. 

MECO, established builder of vapor-com- 
pression units, says its new forced-circulation 
model will operate at 105 F., contrasted with 
operating temperature of 216 F. for its older 
natural-circulation units. There is no flashing 
in tubes, ergo, no scale, claims MECO. Lower 
temperature also means less corrosion. 

And don’t overlook multistage flash evapo- 
ration (Chem. Eng., Oct. 1956, pp. 126-128). 
According to trade talk, the Sheikdom of 
Kuwait has just awarded the Scottish firm, 
G. & J. Weir Ltd., contract for a huge flash 
evaporation plant at a remarkably low price. 
Simplicity of construction (flash evaporators 
are essentially just big steel boxes) apparently 
gives this system an edge over tubular evapo- 
rators in first cost. 


New precursor to potent antibiotics 


Britain’s Beecham Group Ltd. is negotiat- 
ing a contract with a major unidentified Amer- 
ican pharmaceutical firm to exploit commer- 
cially its new penicillin compound from which 
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drugs can be tailor-made to treat specific 
diseases. Nearly every major pharmaceutical 
company in the U.S. has approached the Brit- 
ish company, Beecham says. 

Although commercialization of the new 
compound—called 6-amino penicillanic acid— 
is one to five years off, Beecham scientists 
hold out high hopes for the new product. By 
isolating the basic penicillin molecule, they 
say, it’s possible to produce various types of 
penicillin to treat many diseases normally 
unaffected by penicillin. These include diph- 
theria, meningitis, leprosy, tetanus, typhoid, 
gas gangrene and gonorrhea. 

The discovery also will be valuable against 
bacteria which have grown resistant to exist- 
ing antibiotics, as well as for allergic patients. 


What price foreign-built equipment? 


Price quotations for three 60,000-kw. generators 
Austrian manufacturer $2.5 million 
Swiss manufacturer. 2.6 million 
British manufacturer 3.1 million 

4.3 million 
4.5 million 
4.7 million 


Price quotations for one 500,000-kw. generator 

$13.1 million 
19.5 million 
19.7 million 


British manufacturer 
American manufacturers 








While the “big three” automobile makers 
tool up to meet competition of foreign-built 
cars, the “big three” in electrical generators 
are seeking to offset foreign competition via 
legal maneuvers and the pressure of public 
cpinion. 

The generators referred to in the table 
above are being bought by Tennessee Valley 
Authority for installation in its power-produc- 
ing network. As a government agency, TVA 
has complied with provisions of the Buy Amer- 
ican Act and established national policies on 
foreign purchases. Despite these economic 
handicaps, as well as the penalties of import 
duties and shipping costs, foreign manufac- 
turers were able to snare the two contracts. 

Losing the order for the three smaller 
generators late last year elicited a strongly 
worded public statement from Allis-Chalmers 
to the effect that TVA was “ignoring its re- 
sponsibility to play fair by spending the tax- 
payer’s money in the same kind of an economy 
from which it gets it.” 


(Continued on page 72) 
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COMPLETE DATA AT YOUR FINGERTIPS 
...IN ONE COMPREHENSIVE BULLETIN 


Complete engineering data, including construction 
details, dimensions, capacities, performance curves, 
parts lists and application suggestions for the entire 
Dorr-Oliver line of alloy metal, lined and diaphragm- 
type pumps are given in this brand new bulletin... 
just off the press! 

It places at your fingertips all the information 
you need for evaluating, specifying and servicing 


pumps for corrosive liquid or slurry handling serv- 
ice —compiled by the only manufacturer making 
3 entirely different pump types for complete cover- 
age of difficult chemical industry requirements. 

Get your copy now by writing to Dorr-Oliver 
Incorporated, Stamford, Connecticut, or by contact- 
ing the nearest of the nation-wide representatives 
and distributors listed below. 


CHEMICAI 


CALIFORNIA 

Simonds Machinery Co. 

816 Folsom St., San Francisco 
Phone: Douglas 2-6794 


Simonds Pump Company 
455 E. Fourth St., Los Angeles 
Phone: Madison 8-8321 


GEORGIA 

Rittelmeyer & Company, Inc. 
150 Nassau St., N.W., Atlanta 1 
Phone: Jackson 4-1531 


ILLINOIS 

Chemical Pump & Equipt. Corp 
565 W. Washington Bivd., Chicago 
Phone: Andover 3-1881 


LOUISIANA 

R. V. Gildersleeve Company 
P. 0. 2623, Baton Rouge 
Phone: Dickens 3-2338 


REPRESENTATIVES AND DISTRIBUTORS 


MASSACHUSETTS 

John J. Round, Jr. 

25 Wing Road, Lynnfield Center 
Phone: Lynnfield 4-495C 


MICHIGAN 

Kerr Machinery Company 

Kerr Building 

Corner Fort & Beaubien Sts., Detroit 
Phone: Woodward 1-0590 


MISSOURI 

Shutt Process Equipment Corp. 
5627 Manchester Ave., St. Louis 
Phone: Mission 7-0908 


Shutt Process Equipment Corp. 
6317 Raytown Rd., Kansas City 


NEW YORK 

Chemical Pump & Equipt. Corp. 
75 West St., New York 6 
Phone: BO 9-7544 


MJornr-CuiverR 


EQUIPMENT 


WORLD - WIDE RESEARCH - 


ENGINEERING 
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Chemical Pump & Equipt. Corp. 
P. 0. Box 1087, Schenectady 
Phone: Franklin 4-1269 

Paco Engineering Company 
6578 Broadway, Alden 

Phone: Regent 3526 (Buffalo) 
NORTH CAROLINA 

Brown & Morrison 

207 Liberty Life Bildg., Charlotte 2 
Phone: Ed 3-0774 

OHIO 

Chemical Pump & Equipt. Corp. 
3537 Lee Road, Cleveland 
Phone: Longacre 1-3025 
Chemical Pump & Equipt. Corp. 
1717 Section Rd., Cincinnati 
Phone: Elmhurst 1-5765 
PENNSYLVANIA 

The Cunningham Company 

101 Investment Bidg., Pittsburgh 
Phone: Court 1-7092 


Equipment Engineers Inc. 

331 E. Lancaster Ave., Wynnewood 
Phone: Trinity 7-2539 

Equipment Engineers Inc. 

134 E. King St., Lancaster 

Phone: Express 3-2197 
TENNESSEE 

Shutt Process Equipment Corp. 

P. 0. 894, Memphis. 

TEXAS 

M. N. Dannenbaum Company 

P. 0. 14496, Houston 21 

Phone: Walnut 3-7655 

UTAH 

The Galigher Company : 
545 W. 8th South St., Salt Lake City 
Phone: Elgin 9-8731 

VIRGINIA 

The O'Neill Pump & Engineering Co. 
601 E. Franklin St., Richmond 
Phone: Milton 4-4828 
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Then in February TVA awarded the con- 
tract for the big job to C. A. Parsons & Co., 
Ltd. The two unsuccessful bidders, General 
Electric and Westinghouse (Allis-Chalmers 
declined to bid), are reported to be conducting 
a campaign to upset this award. The U.S. 
firms have appealed to the Office of Civil and 
Defense Mobilization for an import embargo 
on such defense-critical electrical machinery. 
TVA recently countered with an eight-page 
rebuttal supporting its decision and leveling 
sharp criticism at American equipment build- 
ers. 

Engineers who either buy or make equip- 
ment used by the chemical process industries 
are vitally concerned with this question of for- 
eign competition. This is especially true with 
purchases by private industry, where the U.S. 
equipment builder does not enjoy the same 
degree of protection afforded him as when sell- 
ing to government agencies. 


London broils with U.S. methane 


First transoceanic shipment of liquid 
methane was “completely and absolutely suc- 
cessful,” says British Gas Council. 

The Methane Pioneer, which arrived Feb- 
ruary 20 at Canvey Island in the River 
Thames, unloaded its historic 2,000-ton cargo 
without a hitch into specially built storage 
tanks. Shortly thereafter, the methane was on 
its way through a catalytic reforming process 
and then to “town gas” consumers in the Lon- 
don area. 

In the 23-day voyage from Lake Charles, 
La., evaporation loss was less than 10%— 
somewhat under engineers’ early estimates of 
0.5% per day. Special unloading pumps—one 
centrifugal, the other reciprocating—func- 
tioned without trouble, as did all other equip- 
ment. There was no detailed examination of 
the balsa-lined-aluminum shipboard tanks, 
since their extremely low temperatures pre- 
cluded entry while ship was in England. 

At last report the vessel, jointly owned by 
Constock Liquid Methane Corp. and British 
Gas Council, was on its return trip to the U.S. 
Cargo tanks will get thorough inspection here 
before the next journey. 

Although the Methane Pioneer is not 
equipped to recover the methane lost by evapo- 
ration, Constock is now designing a tanker 
that will use this vapor to supplement its fuel 
supply. The company visualizes commercial 
methane tankers of up to 40,000 tons. 


Meanwhile, the French this month are 
starting work on a similar project. Liquid 
methane would come from the Sahara’s Hassi 
R’Mel field. Development is being carried out 
by Societe d’Etude du Transport et de '* 
Valorisation des Gas Naturels du Sahara, a 
combine formed by Air Liquide and four oil 
companies operating in the Sahara. 


Pilot plant runs on computer control 


Although closed-loop computer control of 
a continuous chemical process is still to be 
achieved in a commercial plant (Chem. Enqg., 
Mar. 9, 1959, p. 88), Universal Oil Products 
has been operating a small pilot plant this way 
for more than a year. 

This was revealed last month in a joint 
announcement by UOP and Daystrom, Inc. 
The latter firm, located at La Jolla, Calif., 
combined its systems know-how and equip- 
ment with UOP’s process know-how to attain 
the significant result. 

Daystrom is eager to apply this same 
combination of talents to commercial process- 
ing installations. The company is convinced of 
the wisdom of this joint approach to computer 
control systems, fundamentally opposing the 
idea of an all-purpose, off-the-shelf process- 
control computer. 

To put an existing process under computer 
control, Daystrom proposes to bring a data 
logger into the plant and record process vari- 
ables for several weeks. Mathematicians then 
take over and reduce these data to meaningful 
programming terms. 

The Daystrom computer would work 
through conventional process control elements, 
automatically optimizing operations by cal- 
culated adjustments of controller set-points. 
Economic justification would spring from im- 
proved operating efficiencies and better qual- 
ity control. 


Today’s embryonic developments which have 
special significance for chemical engineers 


® Acetaldehyde forms rubbery polymer 


A new elastomer recently synthesized in 
Japan claims attention on the basis of unusual 
composition, potentially low price and high 
heat resistance. (Continued ) 
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AN IMPORTANT 
MESSAGE 
To Sulfuric Acid Users 
with 
Waste Disposal Problems 


If handling and disposal of large quantities of sulfuric waste 


materials presents a problem for you—here’s the answer: 


13 General Chemical plants equipped to handle spent sulfuric! 


Anacortes, Washington 

Baton Rouge, Louisiana 

Buffalo, New York 

Denver, Colorado 

East St. Louis, Illinois 

Elizabeth, New Jersey 

El Segundo (Los Angeles), California 
Hegewisch (Chicago), Illinois 
Newell, Pennsylvania 

North Claymont, Delaware 


Port Chicago (San Francisco), 
California 


Richmond (San Francisco), 
California 


River Rouge, Michigan 


These plants provide unmatched expe- 
rience, service and facilities to cus- 
tomers interested in recovery of spent 
acid. The service and performance of 
these plants are certain. Behind them 
stand the resources and experience of 
Allied Chemical’s General Chemical 
Division, the nation’s primary pro- 
ducer of sulfuric acid, and pioneer in 
recovery of sulfuric waste products. 
Our experience and facilities are at 
your service. For further information, 
write or phone our nearest sales office. 


llied 
hemical 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, N. Y. 


Offices: Albany * Atlanta ¢ Baltimore * Birmingham ¢ Boston « Bridgeport * Buffalo * Charlotte 

Chicago ¢ Cincinnati * Cleveland (Miss.) * Cleveland (Ohio) * Denver * Detroit * Houston 

Jacksonville ¢ Kalamazoo « Los Angeles * Milwaukee * Minneapolis * New York « Philadelphia 

Pittsburgh ¢ Portland (Ore.) * Providence * San Francisco « St. Louis * Seattle * Kennewick, 
Vancouver and Yakima ( Wash.) 
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. _— “ . 
Typical of General Chemical’s modern sul- 
furic acid facilities is our Delaware Works. A 


part of this plant is seen above. 


—_—— 


One of General Chemical’s fleet of large 
coastal barges for low-cost transportation of 
spent and virgin sulfuric acid. If your plant 
is near a coastal waterway consult us about 
possible savings. 


Over-the-highway service is provided by large 
fleets of tank transports. Sulfuric customers 
are assured of prompt service. 


iz . 


By far the largest fleet of sulfuric tank cars is 
operated by General Chemical, providing ef- 
ficient, dependable, continuous service. 


73 
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The new material is made by polymerizing 
acetaldehyde in the presence of aluminum 
oxide catalyst. Synthesizer Junji Furukawa, 
of Kyoto University, estimates manufactur- 
ing cost at 12-15¢/lb., about half the cost of 
natural or styrene-butadiene rubbers. Its heat 
resistance is said to significantly exceed that 
of SBR. 

Product is chemically related to Du Pont’s 
polyformaldehyde, Delrin. A thermoplastic 
resin, Delrin retains almost one-fourth of its 
room-temperature stiffness at 250 F. and has 
high heat-distortion temperatures. 

Du Pont tells CE that its researchers 
have also synthesized rubbery polymers based 
on acetaldehyde. Elastomeric characteristics 
are the result of long, coiled molecules, unlike 
the crystallinity of Delrin’s linear molecule. 
To date Du Pont has not hit the right combina- 
tion of stability, quality and cost to offer com- 
mercial promise. 

Lacking unsaturation in its molecule, 
polyacetaldehyde rubber would have to be cured 
by irradiation or other non-sulfur techniques. 
On this basis alone, one rubber industry 
spokesman doubts its potential for low-cost 
production in the near future. 


@ Will epoxies check wool’s decline? 


A chemical treatment developed by Uncle 
Sam may help the wool industry check the 
cownward trend in its markets. 

Dept. of Agriculture’s Wool and Mohair 
Laboratory at Albany, Calif., reports promis- 
ing results from experimental treatment of 
wool garments with a dipping emulsion of a 
modified epoxy resin, followed by mild heating. 
Objective: A wash-and-wear woolen garment 
that holds its shape, size and appearance even 
after repeated washing. 

If commercially successful, this work 
would put wool in a better competitive position 
relative to synthetics. 

Resin treatment of fibers, first developed 
for use with rayon, has really boomed in the 
cotton business. But textile-chemical experts 
are rather cautious in their assessment of the 
prospects for successful treatment of wool. 
Rohm & Haas has toyed with application of its 
Rhoplex acrylic emulsions to wool but thinks 
it will be a tough market to develop. Shell 
Chemical, supplier of epoxy emulsions to the 
USDA researchers, is a bit more optimistic. 
Shell looks upon the potential market as big 
enough to be “interesting.” 


@ Research and development briefs 


Electrolytic refining of beryllium is being 
tried by Bureau of Mines at Boulder City, 
Nev., in an experimental 250-amp. cell. Object 
is to make high-purity metal of spectrographic 
grade, starting with 94% anodes. Bureau also 
plans to try electrorefining of yttrium. 


Molten polyethylene is solvent in Phillips- 
type polymerization process proposed by R. 
Mihail of Roumanian Institute for Chemistry, 
Bucharest. He obtained a polyethylene with 
molecular weight of 40,000 by introducing 
ethylene into a polyethylene melt at 140 C. 
and 40 atm., using a chromium oxide catalyst. 


Shape of pigment particles affects mois- 
ture permeability of resulting paint film. 
Workers at New York University are studying 
the influence of particle shapes, such as circu- 
lar, platy, fibrous or acicular. They find that 
platy materials, such as wet-ground mica, pro- 
vide a high degree of moisture sealing in paint 
films. 


New form of boron has been discovered 
by General Electric scientists, reconciling con- 
flicting evidence of crystallography with con- 
ventional rules of chemistry re sharing of 
electrons. Research on boron hydride fuels has 
revealed boron’s ability to form “delta” bonds, 
in which three atoms share an electron pair. 


Combustion researchers at University of 
Wisconsin mix fluorescent dyes with liquid 
fuels so that atomized droplets can be more 
easily photographed. 


Chemical stabilization of soil has a big 
potential in the years ahead, predicts Ronald 
Scott, Cal Tech civil engineer. He envisions 
the day when a machine moving over the 
ground will pick up dirt in front, mix in chem- 
icals and spew the product out the back to 
form a completed strip of highway. One prom- 
ising experimental chemical for this purpose 
is tetrasodium pyrophosphate. 


Flavofungin, a new antibiotic developed 
in Hungary, is claimed to be efficacious in heal- 
ing skin diseases caused by fungi. Promising 
results have attracted interest of “several 
foreign firms,” among them one American. 


For more on DEVELOPMENTS 
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FW VAPORIZERS 


... with a total capacity of 310,619,000 Btu/hr 





EPEAT orders from satisfied customers account 
for the majority of Foster Wheeler’s business in the 
process heating field. For example, one large chemical 
company has been using FW Vaporizers for 23 years. 
They now have installed 54 units with a combined capac- 
ity of 310,619,000 Btu/hr. 
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In this specialized process heating equipment, the im- 
portance of Foster Wheeler’s quarter-century of expe- 
rience cannot be overemphasized. FW Vaporizers using 
Dowtherm* have been supplied for over 600 installations in 
sizes ranging from 44,500 Btu/hr to 45,000,000 Btu/hr. 


~ 
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Based on this experience gained in hundreds of appli- 
cations to different processes, FW analyzes your entire 
process heating system before recommending a design. 
FW then does the complete job — designs and builds the 
Vaporizer, installs it in your plant, puts it “on stream” 
and makes sure that everything functions at top efficiency. 


For information on the equipment best suited to your 


process heating requirements, write to Foster Wheeler 
Corporation, 666 Fifth Avenue, New York 19, New York. 


*Reg. Trade Mark, Dow Chemical Co. 


Typical outdoor installation of a 2,000,000 
Btu/hr FW Vaporizer using Dowtherm. 


FosteER @ WHEELER 


NEW YORK * LONDON « PARIS ¢ ST. CATHARINES, ONT. 
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Storage sphere 
2000 tons at- 30 °F. ,1 atm 


Plant Finds Cold Storage Is Safer Storage for 


Pioneer 


move converts 


ambient-temperature, 


high-pressure storage of liquefied gas to atmospheric- 


pressure storage below gas liquefaction temperature. 


At Natrium, W. Va., Colum- 
bia-Southern Chemical Corp. has 
taken the wraps off chlorine stor- 
age facilities believed to be the 
safest in existence for large 
quantities of chlorine. 

Secret behind Columbia-South- 
ern’s achievement—safe storage 
of 2,000 tons, or more than 300,- 
000 gal.—is to store the chlorine 
as a refrigerated liquid at atmos- 
pheric pressure. It’s the same 
secret that’s behind Atlanta Gas 
Light’s propane storage (Chem. 
Eng., March 23, 1959, p. 112) and 
much of the development work 
under way on marine transpor- 
tation of liquefied gas (Chem. 
Eng., April 21, 1958, p. 53). 
> Safety Foremost — After two 
years of successful operation 


Columbia-Southern Project En- 
gineer P. R. Olegar and Chlor- 
ine Area Supt. W. E. Swisher 
are confident that they have 
achieved their primary objec- 
tive—maximum safety in the 
storage of liquid chlorine. So 
conservative, in fact, was the 
design of this pioneering instal- 
lation that Olegar and Swisher 
now feel that they could effect 
further economies without com- 
promising the system’s inherent 
safety. 

> Reverse the Approach — Liq- 
uid chlorine storage tradition- 
ally has involved heavy walled 
vessels of comparatively small 
capacity—100 to 150 tons. Shop 
fabricated to rigid design speci- 
fications, such vessels can hold 


the pressure required to keep 
chlorine liquid at ambient tem- 
peratures. 

Nevertheless, C-S_ believed 
that even safer chlorine storage 
was attainable, perhaps through 
refrigeration to —30 F., chlo- 
rine’s liquefaction temperature 
at atmospheric pressure. 

Before long, C-S engineers 
found that refrigerated, low- 
pressure liquid chlorine storage 
had a potential which tran- 
scended the small conventional 
vessel. Tanks of 1,000-2,000 tons 
were feasible. Thus, the method 
eventually selected is based on 
storage of liquid chlorine in a 
45-ft. insulated sphere at ap- 
proximately atmospheric pres- 
sure. 
> Cool by Vaporization—Liquid 
temperature is maintained near 
chlorine’s boiling point of —30 
F. at 1 atm. by continuous va- 
porization of chlorine which 
removes heat penetrating 
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Transfer lines to 
scale tanks and 
tank cars 
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through the vessel walls. Vapor 
is removed and reliquefied in 
an external refrigeration unit. 
When sphere is full, vapor oc- 
cupies 14.1% of total sphere 
volume. 

Should the low-pressure sys- 
tem rupture from any cause, the 
liquid chlorine will not flash off. 
Instead, it will evaporate rela- 
tively slowly as it contacts 
warmer objects; the amount of 
gas formed will be quite small. 
> Develop New Pump—lIn order 
to remove liquid chlorine from 
low-pressure storage C-S needed 
a satisfactory vertical pump to 
discharge liquid from the top 
of the vessel. Ordinary transfer 
methods via padding or blowing 
with dry air under pressure 
would preclude use of a thin- 
wall, large volume tank. 

The pump was forthcoming— 
a multistage, long-shaft, sump- 
type centrifugal developed by 
Columbia-Southern, long enough 


ae res ert 
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to reach nearly to the bottom of 
the 45-ft. storage sphere. 

Chlorine tank is equipped 
with two of these pumps, one 
being a spare. Pumps have 
double stuffing boxes. Dry air, 
at slightly elevated pressure, 
feeds between stuffing boxes. 
Bleeding in both directions, this 
air prevents leakage of chlorine 
to atmosphere. 

Intermediate bearings on long 
pump shafts are graphite-filled 
Teflon which get lubricated by 
side stream of chlorine circu- 
lating from pump discharge. 

Pumps sit in wells which ex- 
pose only a small liquid-surface 
area when pumps must be re- 
moved for any reason. Before 
reinsertion in well, pump is 
cooled with dry ice to avoid 
breakage from thermal stress 
and to lessen flashing of liquid 
chlorine into vapor. 

If discharge piping should 
rupture during pumping, result- 


ing excess flow actuates check 
valves inside sphere. When 
pumps are not operating, stor- 
age at atmospheric pressure is 
its own check valve. 

» How C-S Controls Level—Co- 
lumbia-Southern tries to keep at 
least 200 tons of chlorine in 
tank at all times. An empty 
tank warms quickly; recooling 
with cold gas would be neces- 
sary once the temperature 
passes a certain point. And lack 
of lubrication and vibration 
would result if the pumps went 
dry. 

To guard against these low- 
level conditions, C-S continu- 
ally monitors liquid level with 
a servo-balanced radioactive 
source and detector. Cesium-137 
source, located in one vertical 
pipe, is coupled to detector in 
another pipe so that both move 
up and down in unison with the 
rise and fall of liquid level. 

Columbia-Southern’s' engi- 
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neers believe this detector 
which relies on differential ab- 
sorption of gamma radiation by 
liquid and vapor is the first of 
its type, report accuracy within 
tz in. of true level. 

> Test for Sphere—Inner sphere 
is a Pittsburgh-Des Moines- 
Steel Icosasphere. Constructed 
of ASME-203 firebox-grade-B 
steel, sphere is designed for 
14.7 psig. external pressure and 
33 psig. internal pressure at 
—50 F., in accordance with the 
1952 ASME Code for Unfired 
Pressure Vessels. 

To assure satisfactory shock 
resistance at the low storage 
temperatures, steel for the 
sphere and flanges was manu- 
factured and tested according 
to ASTM Specification A-300. 
Complete analyses and mill test 
reports on steel-making sub- 
stantiated metal quality. 

As a further safety precau- 
tion, an extra 4-in. thickness 
was added to inner shell wall 
even though dry liquid chlorine 
is not corrosive at ambient tem- 
perature or lower. Total thick- 
ness of shell: 0.91 in. 

Although designed to code 
requirements, inner sphere un- 
derwent x-raying of all welds 
to assure final quality. And the 
hydrostatic test was carried up 
to 34 times the design pressure. 
Finally, inner sphere was halo- 
gen-tested for leaks at 106 psig. ; 
outer sphere passed air test 
with soap bubbles at 5 psig. de- 
sign pressure. 

As a further precaution, sys- 
tem has two 4-in., spring-loaded 
relief valves set at 15 psig. 
+ 0.5 psig. A graphite disk set 
at 5 psig. protects the relief 
side of the valve from atmos- 
pheric corrosion. 

After two years of service, in- 

spection showed the tank to be 
in nearly perfect condition. 
There’s no evidence of corro- 
sion. Welds are all sound and 
even the remaining mill scale 
seems tight. 
PInner and Outer — Inner 
sphere, or Icosasphere, is cra- 
dled in the outer sphere with its 
weight distributed through the 
lower third of its surface which 
rests on 0.5-in. of special- 
density quartz-glass-fiber insu- 
lation supported by 11.5 in. of 
Foamglas lining inside surface 
of the outer shell. 


Upper two-thirds of the space 
between spheres is filled with 
expanded volcanic ash, a loose- 
fill insulation. Air, dried to 
—40 F. dew point, circulates 
through loose insulation at 1 
cfm. to keep moisture from col- 
lecting and freezing on inner 
sphere. 

Large temperature gradient 
across spheres required use of 
stainless-steel convoluted ex- 
pansion joints on nozzles pass- 
ing through two spheres. 

Entire double sphere sits in a 
pit enclosed by a concrete dike 
—an emergency container for 
the sphere’s contents in case of 
rupture. 
> Ready to Fill—Before vessel 
could take liquid chlorine, C-S 
had to circulate 2,500 lb./hr. of 
chlorine gas at about 0 F. 
through tank for nine days. By 
then, temperature varied only 
25 F. between top and bottom 
of sphere which approximates 
the 25-40-F. variation when 
loaded with liquid chlorine. 

Liquid chlorine at about 8 F. 
enters storage system through 
tubular heat exchanger for pre- 
cooling to —30 F. with Freon 22. 
Cooled chlorine then moves on 
to storage sphere by way of a 
seal which prevents inert gas 
carryover in case of operating 
irregularities. 

Entering inner sphere, chlo- 
rine passes down 4-in. pipe leg 
which is blanked off and slotted 
along sides near bottom. Slots 
feed the cold liquid over a wide 
area of tank bottom, avoiding 
sudden localized chilling of the 
metal and accelerating evapora- 
tion in the early stages of filling 
operation. 

When discharged from sphere, 
liquid chlorine in heat exchange 
with brine at 0 F. returns about 
half the refrigeration needed to 
re-liquefy chlorine vaporized 
during storage. This warms 
chlorine enough for handling in 
conventional storage steels in 
rest of system. 
> What’s Evaporation Rate?— 
Theoretical vaporization rate is 
4 tons/day of chlorine at atmos- 
pheric pressure with continuous 
venting to maintain equilibrium 
temperature in chlorine pool. 
Actual vaporization, however, 
averaged only 2.5 tons/day last 
July with 1,700 tons of liquid 
in sphere. 


If tank is filled and isolated 
with all nozzles closed, chlorine 
temperature should rise about 
1 deg. F. per day in summer. 
Thus, tank could remain static 
for about 45 days before pop- 
ping relief valve. 


New Acrylonitrile Route 
Has Fewer Process Steps 


Standard Oil Co. of Ohio will 
soon break ground for its multi- 
million-dollar acrylonitrile plant 
at Lima, Ohio, and by 1960 will 
have on stream the first plant to 
make this chemical from propy- 
lene and ammonia. 

Already some pilot plant sam- 
ples of the acrylonitrile so pro- 
duced have been polymerized, 
spun into fibers and tested for 
dying and aging, with a high de- 
gree of acceptability. 

Though Sohio is tight with de- 
tails, it’s known that the process 
involves catalytic, vapor-phase 
reactions and is highly selective. 
Since propylene concentration is 
not critical, typical refinery pro- 
pane-propylene streams can be 
used. Sohio also expects to re- 
cover commercial quantities of 
byproduct acetonitrile and to de- 
velop new markets which will 
absorb it. 


Chemical Progress Week 
Stresses Industry’s Work 


The upcoming Chemical Prog- 
ress Week, April 13-17, will, for 
the sixth year, serve to remind 
the public of the chemical indus- 
try’s contributions to everyday 
living. 

Objective of Chemical Prog- 
ress Week is a limited version of 
that of Chemical Industry Activ- 
ity Committee’s program. As last 
year, Chemical Progress Week is 
again an optional part of the 
CIAC year-around effort. 

To help in promoting Chemi- 
cal Progress Week, Manufactur- 
ing Chemists’ Association is 
making available such materials 
as brochures, films and payroll 
stuffers. Specific advice or assist- 
ance may be obtained from MCA 
national headquarters in Wash- 
ington, D.C., or from your area 
or company CIAC chairman. 
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BAD AIR IS COSTLY... [i coppys 


y, ; “BLUE RIBBON” 
PRODUCTS 


HORIZONTAL TURBINE 
S frame sizes 


horsepower 





VERTICAL TURBINE 
Six fran e sizes 


| to 150 horsepower 





... as compared to 
the blower that keeps air fresh 


Your men can’t produce at top efficiency Exhausters fit all your “fresh air” require- 
when stagnant, hot or fume-filled air robs ments. The Coppus “Blue Ribbon” means 
them of their energy. premium performance at ordinary cost. 
Wherever bad air slows down production Check and mail the coupon for specific 
. in shipholds, tanks, drums, boilers or information. Sales offices in THOMAS’ REG- 
other places where men need fresh, cool air ISTER. Other “Blue Ribbon” Products 
. a Coppus Blower becomes both a safety in CHEMICAL ENGINEERING CATALOG, REFINERY 
device and a production tool. CATALOG, BEST’S SAFETY DIRECTORY, MINING 
Portable and easily adaptable for special CATALOGS. FANMIX GAS-OIL CURNER 
purposes, Coppus “Blue Ribbon” blowers and 


MAIL THIS COUPON! To Coppus Engineering Corp., 224 Park Avenue, Worcester 2, Mass. 


FANMIX GAS BURNER 


PLEASE $ 
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CONTINUOUS crystallizers convert crude tar distillate to slurry of naphthalene crystals. 


Crystal Fractionation Beats Distillation 


Here’s a case where continuous crystallization 
outshone distillation for winning commercial-grade 
naphthalene from sulfur-laden, crude tar distillate. 


Head tank Naphthalene refiners in the 
- U. S. are swinging toward 
aah vacuum distillation for produc- 
tion of commercial-grade naph- 
thalene directly from crude 
coal tar distillate. (For recent 
example, see Chem. Eng. Feb. 
9, 1959, p. 74.) 
Centrifugal But in England, Dorman 
Long (Chemicals) Ltd. chose 
continuous crystallization in 
preference to distillation for 
recent conversion from batch to 
Heater continuous processing at its 30 
> et ton/day plant in Port Clarence, 
Floker Middlesbrough, England. Sul- 
decanter fur componds in Dorman Long’s 
feedstock stay with naphthalene 
throughout distillation process- 
ing, make use of some other 
method mandatory. 
Liquid > Two Steps—Using process de- 
naphthalene mreyeie Drained oil veloped by Proabd (England) 
0! © Ltd., Dorman Long consistently 
Deconter produces a commercial-grade, 


Wash water 
70-80C 

















Flaked 
naphthalene 
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HOW IMPORTANT IS 
GOOD FLUID MIXING 
IN YOUR PROCESS? 


REGARDLESS OF HOW SPECIALIZED your particular 
processing needs are, good mixing can be the difference 
between “run of the mill” and maximum yields. 


NETTCO MIXERS ARE PROCESS-RATED for optimum 
performance. Your particular process requirement is 

fully evaluated. And—it costs no more to get the full 
benefit of Nettco’s wealth of agitation technology and 
broad application experience. Then—from design and 
pilot test to full process conditions, standard components 
are precision teamed to provide you with a Nettco mixer to 
meet your most exacting conditions. If good fluid mixing 

is vital to your process, then Nettco Engineered Agitation 
is vital to you! 


PUT NETTCO ENGINEERED AGITATION TO 
WORK FOR YOU. From a full line . . . side drive, tank 
top, portable or tripod and unique continuous pipeline 
mixers, NETTCO can provide the answers to a wide range 
of mixing problems. See your NETTCO representative 
listed in Chemical Engineering Catalog or Refinery 
Catalog, or write for Bulletin 582, New England Tank 
and Tower Co., 87 Tileston Street, Everett 49, Mass. 


SNETTCO 


ENGINEERED AGITATION SPECIALISTS 
EVERETT 49, MASSACHUSETTS 


. Paint blending with Nettco tank top mixers on 400 gallon portable tanks. 

. Nettco Flomix® in the continuous recycling of waste product to improve 
yield. 

. Variable speed pilot plant application of Nettco medium speed, propeller 
drive mixer. 

. Raw material batch blending with Nettco side drive mixer to assure 
uniformity. 

. 15 year old Nettco tank top mixer for synthetic rubber production with 
one of first double mechanical seals. 





BASKET centrifugals spin off crude oil, wash crystals with hot water. 


78.5-deg. naphthalene (crystal- 
lizing point, 78.5 C). Crystal- 
lized continuously from the 
crude distillate, the naphthalene 
crystals are separated out as 
finished product via centrifug- 
ing with hot-water washing. 
Only previous commercial- 
scale installation of Proabd 
process in England at Lan- 
cashire Tar Distillers in 1956 
did not incorporate continuous 
crystallization. 
> Matter of Hours—Freed of 
extra steps and equipment such 
as large hydraulic presses used 
previously, Dorman Long’s new 
setup saves significantly on 
initial investment and operating 
costs. Processing, now com- 
pleted in a matter of hours, 
used to take two to four days 
via a batch process. 
> Effective Washing — Success 
of the Proabd process is claimed 
to rest on its ability to produce 
a slurry of crystals (1) which 
can be centrifuged, and (2) 
which then can be washed to 
desired purity with hot water. 
Using a series of crystalliz- 
ers, process is believed by 
Proabd to produce localized 
zones within the liquid which 
are more concentrated with re- 
spect to naphthalene than the 
mean concentration of the sys- 
tem. Proabd researchers be- 
lieve that crystals form within 


these local concentration zones. 


While proper crystal forma- 
tion is vital, Proabd points to 
its success in using hot wash 
water as no less important. At 
temperatures of 70 to 80 C., the 
wash water reduces oil content 
of the packed crystals from 10 
to 3%. Their crystallizing point, 
an index of quality level for 
naphthalene’s volume market 
among manufacturers of 
phthalic anhydride, goes from 
75 C. to a consistent and satis- 
factory 78.5 C. 
> Problems in Handling—Ac- 
cording to Proabd, once basic 
process was established, 80% 
of remaining problems related 
to materials handling. 

Freezing at about 50 C., crude 
must be handled so that it cools 
to a slurry rather than a solid 
mass. Once formed, the heavy 
crystals will settle out unless 
suitable precautions are taken. 
And the semi-granular solids in 
purified cake will stick to al- 
most anything that they touch. 
> Feed to Crystallizer—Crude 
oil with a crystallizing point be- 
tween 50 and 60 C. feeds into 
crystallizing vessels which are 
cooled by water circulating 
through external jackets. Crys- 
tals forming along the internal 
walls are removed by rotating 
scrapers. 

Arranged in series, the cyl- 
indrical horizontal crystallizers 
provide successively cooler 


stages as the slurry passes from 
one to another. 

> Handling Slurry—Crude ma- 
terial, now a slurry of crystals 
suspended in creosote oil, dis- 
charges from the last crystal- 
lizer to an agitated tank. From 
tank, slurry circulates con- 
tinuously through pipe loop to 
centrifugal separator and back 
to tank. That way, centrifugal 
has continuous supply of feed 
from flow circulating to prevent 
drop-out in the line. 

Care is taken to control slurry 

consistency so that it remains 
sufficiently mobile for pumping, 
yet doesn’t become sufficiently 
fluid to flow at high velocity and 
damage crystals. 
Spin Out Oil—Two centri- 
fugals with baskets 6.58 ft. in 
diameter running at 760 rpm. 
separate the crystals from the 
slurry. They operate on an 
automatically controlled cycle 
of charging, spinning, washing, 
drying and discharging. 

During charging and initial 
spinning, separated liquid dis- 
charges to a tank from which it 
is pumped to creosote oil stor- 
age tanks. Wash liquor from 
the next phase of cycle is di- 
verted to another part of the 
system. There, naphthalene- 
rich oil separates from the wash 
water by decantation. 

Decanted water recycles back 
to centrifugal; oil goes to crude 
oil storage for recycle back 
through process. Within water 
system, a thermostatically con- 
trolled heater holds the desired 
temperature level. 
> Finishing Product — Naph- 
thalene cake from the centri- 
fugals goes by screw conveyor 
and bucket elevator to a melting 
vessel. As naphthalene melts, 
water is liberated from the 
crystal interstices and _  sep- 
arated by decantation for re- 
turn to the washing circuit. 

Liquid naphthalene, contain- 
ing only 0.5% water, discharges 
to storage tanks. For solid 
product, liquid is withdrawn 
from storage by submerged 
pump feeding flaker. Cake of 
solid naphthalene forms on sur- 
face of water-cooled drum ro- 
tating in shallow tank of liquid 
naphthalene. 

Knife bearing against drum 
scrapes off solid into conveyor 
which feeds bagging line. 
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Here's why a Link-Belt engineered screw conveyor installation means 


a better-working system 
--- less work for you 


@ Thorough engineering analysis of all conditions 
@ Unbiased selection from industry's most complete 


range of components 


© Expert field erection 
e Full responsibility for satisfactory performance 


| nay design of equipment to operation, you leave noth- 
ing to chance when you leave everything to Link-Belt’s 
complete screw conveyor service. Whatever your needs, 
Link-Belt can engineer a system to meet them exactly .. . 
if desired, will handle entire erection and accept full respon- 
sibility for placing your system in operation. 

Included in Link-Belt’s full line of components are 17 
basic screw designs, available in a variety of metals. Each 
offers Link-Belt’s exclusive Quik-Link feature that permits 
fast, easy removal of any conveyor screw section or hanger 
without disturbing other components. An equally complete 
line of troughs, ball and babbitted bearing hangers, trough 
ends with ball bearing flange blocks and trough end seals, 
couplings, gates, spouts, and drives makes Link-Belt your 
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convenient, one-source supplier for all your requirements. 
Ask your nearest Link-Belt office for Data Book. 


SCREW CONVEYOR EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chi- 
S © 1. To Serve Industry There Are Link- Belt Plants, Sales 
ces, Stock Carrying Factory Branch Stores and Distributors 
2 All Principal Cities. Export Office: New York 7; Canada, 
Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; 
South Africa, Springs. Representatives Throughout the World. 
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How Engineers Proved Out Sodium-Water Unit 


It’s fact, not fiction. 
Heavy water and sodium 
can be harnessed into same 
nuclear reactor, according 
to feasibility studies just 
completed for AEC, 


& 


si 


“- Mis. 


Well established in nuclear 
reactor technology are sodium 
coolant and heavy water mod- 
erator. Yet, never have they 
been used within the same re- 
actor system because they create 
explosive conditions on contact. 
> Now Feasible—Under an AEC 
contract, Nuclear Development 


a 


MOCKUP completes 2,779-hr. trials to prove feasibility of using sodium and 
heavy water in same natural uranium reactor making superheated steam. 


Corp. of America (NDA), White 
Plains, N. Y., recently proved 
the feasibility of using sodium 
and heavy water in one reactor. 
Pilot operations by NDA led to 
preliminary design of the So- 
dium Deuterium Reactor (SDR), 
a 10,000-ekw. power reactor, 
fueled with natural uranium. 

Contract for feasibility study 
came about because of reactor 
proposal submitted to AEC by 
Chugach Electric Assn., An- 
chorage, Alaska. Scheduled for 
completion by 1963, reactor will 
serve, as pilot unit for larger 
natural uranium systems. 
> Why Use Both—Moderation of 
reactor with heavy water re- 
sults in high neutron economy, 
thus permits natural-uranium 
fueling. And sodium cooling re- 
sults in high-temperature, high 
heat-flux required for produc- 
tion of superheated steam. 

Pilot studies show that SDR 

design may be upscaled to a 
40,000-ekw. reactor fueled with 
natural uranium to produce 
super-heated steam at competi- 
tive price. 
PSegregate the Hazards — 
Unique reactor configuration, 
carefully selected materials of 
construction and low free- 
oxygen content of moderator 
are essential elements in safe 
concurrent use of sodium and 
water. 

Reactor design isolates heavy 
water and liquid sodium sys- 
tems from thermal and chem- 
ical interaction. Fail-safe na- 
ture of design is expected to 
cope with any eventualities. 

Shell of reactor is a calandria 
filled with heavy water. Within 
the shell, tube assemblies hold 
the natural uranium fuel and 
serve as flow passages for the 
sodium coolant. 

Each tube assembly consists 
of three concentric tubes. Inner 
tube of stainless steel holds 
natural uranium fuel capsules 
around which flows sodium 
coolant. Within external an- 
nular spaces formed by the 
outer two aluminum tubes, 
helium flows as an efficient in- 
sulation against outward flow 
of heat. Too, it acts as a bar- 
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Soa HYDRAULIC CUT-OUT CYLINDER 
HYDRAULIC FRONT COVER 


LOCKING MECHANISM ; 4 j oa HYDRAULICALLY OPERATED CUT-OUT KNIFE 





SCREW CONVEYOR DISCHARGE 


FEED PIPE ————> 


CENTRIFUGED CAKE 
PROTECTION SEAL PLATE 
FILTER CLOTH 

DRAINAGE SCREEN 


PERFORATED BASKET 


OVERFLOW OUTLET EFFLUENT OUTLET 


For Top Performance—it’s always REINEVELD 


For any given bowl diameter, the Reineveld Centrifugal 
produces the greatest force field. Its lower product moisture, 
higher capacity and more economical operation are functions 
of these higher G’s. 
The cut-away view clearly illustrates the superior design, 
H&P CYCLONES high-lighted by the patented centrally located main bearing. 
Wh ae Bas Note also that cleaning and maintenance of the Reineveld is 
en classifying or thickening 7 ; : , 
“the 2 reduced to a simple, low-cost operation by quick-opening 
slurries is required, the most eco- : 
; a features such as the roll-out of the hydraulically locked 
nomical tool for a plant desiring 
continuous flow is the H & P front COVER: i . : 
Precise workmanship and rugged design make it the out- 


Cyclone. Heyl & Patterson carries ; - sgbee 
<i . , : standing new Centrifugal in its field. 
a complete line of various sizes 


and opens of Syeiem, & DESIGN DATA OF REINEVELD CENTRIFUGALS 
cluding the new 1 ¥%e"-14° Cyclone. a ea 28s 36" Ty oa’ 


Bowl Content (cu. ft.) 1.2 49 13.2 28.1 
Bowl Content (gallons) 9.0 36.5 99.0 211.0 
Screen Area (sq. ft.) 6.2 13.5 27.4 46.5 
Design RPM 2000 1500 1085 850 
Equivalent Force (G's) 1560 1140 850 700 


Consult Heyl & Patterson’s listing in CEC Moyh g Pallouton INC. 


or write for Bulletin 356 for Reinevelds, 
or Bulletin 1157 for H & P Cyclones. 
































55 FORT PITT BLVD., PITTSBURGH 22, PA., COurt 1-0750 
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Reactor Tube Design 
Solves Isolation 
Problem 


ax 
| \, —— Fuel elements 


Sodium in coolant 
tube 


~~ Barrier gas spaces 
/ 


y 


| —— Barrier tube 


-—§.0 
calandria tube 


rier against leakage of sodium 
or heavy water through tube 
walls. 
> Chemical Safeguards — In 
handling sodium, blanketing 
with inert gas prevents highly 
exothermic reaction of sodium 
with air or hydrogen with oxy- 
gen. Free-oxygen content of 
gas blanket is held below 5% 
so that only relatively low-heat 
sodium-water reaction is pos- 
sible in case of tube failure. 
Adequate surge and pressure 
venting volume will take care 
of shock wave and hydrogen 
evolution from possible sodium 
reaction. 
> Proved Feasibility—Develop- 
ment of the feasibility program 
advanced through four stages. 
First, NDA had to find a 
commercially available barrier 
material which would offer low 
neutron absorption and high 
resistance to penetration by 
liquid sodium. Aluminum plate 
withstood jet impingement from 
1,100-F. sodium for 34 hr. to 
win selection as safety barrier 
material. Reactor operating 
conditions call for maximum 
sodium temperature of 950 F. 
Next, NDA subjected a tube- 
assembly configuration to re- 
actor failure conditions. Test 
section simulated a 24-in. length 
of the multiple-tube SDR as- 


sembly. Stainless-steel, fuel- 
coolant tube was filled with hot 
sodium and placed within alu- 
minum barrier tube. Simulated 
calandria held water jacket 
around tube assembly. 
Sodium and water jets were 
directed against inside and out- 
side surfaces of the barrier 
tube, concurrently. Only above 
aluminum’s 1,200-F. melting 
point was the barrier pene- 
trated. Even then, no damage 
was done to the test section be- 
cause of the absence of oxygen. 
Barrier’ _ reliability deter- 
mined, the next step was to es- 
tablish manufacturing feasibil- 
ity of the header assemblies. 
Weld, tensile and static bending 
tests simulated deflection ef- 
fects caused by reactor opera- 
tional temperature differentials. 
> Operate Mockup — Chemical 
engineers at NDA assembled 
the components that they had 
proved out into a single assem- 
bled mockup of the SDR reactor. 
Mockup consists of three, 4- 
in.-dia. tube assemblies installed 
in a 8-ft.-high, 2-ft.-dia. cal- 
andria. Auxiliary equipment 
simulates reactor operation. 
Systems to detect and warn of 
leakage from either sodium or 
water zones are like those in- 
cluded in the reactor design. 
Proof of successful feasibil- 
ity trials was total 2,779-hr. 
operation logged with 950-F. 
sodium and 150-F. water cir- 
culating through system. Even 
simulated emergency high 
pressures and temperatures did 
not cause system failures. 


Float Glass Process 
Promises Lower Prices 


Britain’s largest plate glass 
maker, Pilkington Brothers, Ltd., 
recently announced development 
of a “float process” for produc- 
ing plate glass—which it is 
claimed will revolutionize glass 
making. According to the in- 
ventors, new process improves 
plate glass quality while lower- 
ing investment and operating 
costs. 

Name “float process” comes 
from the fact that molten glass 
is floated on the surface of liquid 
metal to form perfectly parallel 
surfaces. Glass gradually hard- 


ens free from any distortion 
since the only forces acting are 
surface tension and gravity— 
surface formed is the natural 
surface of the liquid. Quality of 
the glass is better than that pro- 
duéed by conventional plate glass 
grinding techniques. Float glass 
is now being marketed in ‘“com- 
mercial quantities,” but firm will 
not divulge the capacity of its 
plant. 

Details of process are still se- 
cret, but this is a general outline 
of the operation: Raw materials 
are melted in a conventional! fur- 
nace. Molten glass flows in a 
30-in.-wide ribbon over surface 
of liquid metal bath, kept at re- 
quired temperature by external 
heat. Above the glass are three 
separate zones: heating zone, 
fire-polishing zone and cooling 
zone. 

Emerging from cooling zone, 
glass ribbon passes to a lehr for 
final annealing and then goes to 
cutting table; entire operation is 
continuous, Process was seven 
years in development at a cost of 
$11 million. Firm says it may 
license process when some of the 
remaining kinks are ironed out. 


More Polypropylene 
Scheduled for °59 


Entry of Sun Oil and Ameri- 
can Viscose into the polypropy- 
lene field (Chem. Eng., Mar. 9, 
1959, p. 67) brings up to four 
the number of U.S. firms com- 
mitted to this new polyolefin: 
Hercules is already in produc- 
tion at its 20-million-lb./yr. plant 
at Parlin, N. J.; Humble Oil and 
Eastman Chemical also plan to 
go into production. 

Sun and American Viscose will 
own equal shares of the new 
company—called AviSun Corp.— 
that is scheduled to be the na- 
tion’s “largest commercial sup- 
plier of polypropylene by mid 
summer.” Process to be em- 
ployed was developed by Sun 
scientists and is not licensed 
from either Montecatini or Zieg- 
ler, says a company spokesman. 

Production will start at facil- 
ities leased from Koppers’ Port 
Reading, N. J., linear polyethy- 
lene plant. One line of the plant, 
rated at 20 million lb./yr., will be 
converted to polypropylene pro- 
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pH under pressure...high or low 
pressure, hydrostatic head... Beckman 
Reference Electrodes are the very heart 
of superior pH measuring systems under 


pressure extremes. 4 Pressurized refer- 
ence electrodes open new areas of pH 
control...in process streams up to 100 psi 
...at temperatures up to 212° F...where 
only hydrostatic pressure is required... 
for accurate measurements from 0 to 14 
pH. A comprehensive line of mountings 
offers a variety of pH system installa- 
tions. % Beckman pH accessories, meters 
and electrodes are available through 
leading recorder companies. For detailed 
information write for Data File P-7-14. 


Beckman: 

Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
2500 Fullerton Road, 
Fullerton, California 


It’s a Fact: Three separate plug-in components 
in the Model W Industrial pH Meter allow easy, 
quick maintenance, even by untrained personnel. 





PROCESSES & TECHNOLOGY... 


duction at a cost of $1 million. 
Conversion of the polyethylene 
unit to polypropylene bears mute 
testimony to the overexpanded 
state of the linear polyethylene 
business in the U.S. 

Viscose researchers have de- 
veloped new processes for mak- 
ing polypropylene fiber and film. 
Firm will add film and fiber pro- 
duction units to its Marcus Hook, 
Pa., plant—all under AviSun 
management. Cost of these new 
units is estimated at “several 
million dollars.” Sun will supply 
concentrated olefin raw material 
to the Port Reading plant by 
truck and tank car from its Mar- 
cus Hook refinery. 


Opponents Decry Plan 
For Plowshare A-Blast 


Soon after the Dallas, Tex., 
meeting last January where the 
Bureau of Mines and Atomic En- 
ergy Commission presented their 
proposal to industry for use of 
an A-bomb to tap the Colorado 
shale oil reserves, critics of the 
plan began voicing loud disap- 
proval. Opposition hinges on two 
factors: public safety and uncer- 
tainty of results. 

Rep. Daniel J. Flood (D., Pa.) 
calls the plan “scientific hoax of 
the century” and claims that the 
Bureau did not investigate safety 
aspects of the blast. Moreover, 
Flood charges, AEC Chairman 
McCone has admitted that the 
$3-million blast would probably 
not produce any oil. 

Adding his voice to the uproar, 
Morgan G. Huntington, presi- 
dent of the RNB Corp., Salt Lake 
City, charged that the blast 
would create a huge crater in- 
stead of oil, scattering radioac- 
tive rock over a wide area. The 
whole Bureau of Mines study, he 
says, does not measure up to its 
usual high standards of public 
safety. 

Another cautious note was 
sounded by R. S. Herbst of Law- 
rence Radiation Laboratory 
speaking before the National 
Western Mining Conference in 
Denver. Herbst said the earliest 
possible date for the blast would 
be sometime in 1960 and added 
that “word to go ahead can’t be 
given until everyone concerned— 
government, private industry 


and public safety officials—agree 
that the test should be made.” 


Powder Techniques Make 
Ceramic Nuclear Fuels 


Atomic Energy Commission is 
now at an advanced stage in a 
program at its Hanford Works, 
Richland, Wash., aimed at rais- 
ing the temperature limits on 
nuclear fuel elements. 

Using powder-metallurgy tech- 
niques, General Electric scien- 
tists at the Hanford laboratories 
are producing ceramic fuel el- 
ements that can withstand tem- 
peratures up to 5,000 F. Elements 
using natural or enriched ura- 
nium begin to melt if tempera- 
ture climbs above 1,500 F. 

At Hanford, uranium-dioxide 
powder is first machine-ground 
into fine UO, particles, and lubri- 
cant is added to hold it together. 
The mixture is cast in a 50-ton 
press into various forms, most 
commonly resembling a heavy 
bracelet. Then the bracelets are 
sealed in a rubber covering (or- 
dinary latex-rubber gloves are 
used) and placed in a hydro- 
static press under pressures up 
to 50,000 psi. Finally, ceramic 
sections are sintered in a hydro- 
gen atmosphere at a temperature 
of about 3,200 F. 

Various fuel element proto- 
types (including ceramics) will 
be tested in the plutonium re- 
cycle test reactor now under con- 
struction at Hanford (Chem. 
Eng., Sept. 22, 1958, pp. 82-84). 


NEWS BRIEFS 


Modular nuclear power plant: 
Martin Co., Baltimore, Md., 
has been awarded an estimated 
$6-million contract by Atomic 
Energy Commission to de- 
sign, construct and test oper- 
ate a factory-assembled modu- 
lar nuclear power plant. Tab 
for the cost-plus-fixed-fee con- 
tract will be picked up by AEC 
and the air force. Power plant 
will be designed as factory-as- 
sembled modules or _ units 
which can be air transported 
and rapidly connected. Plant 
will have pressurized-water 
reactor, fueled with enriched 
uranium, and_ will supply 


2,000 kw. of heat and 1,000 kw. 
of electricity. 


Permeation process: Ionics, 
Inc. Cambridge, Mass., now 
has exclusive rights to com- 
mercialize American Oil Co.’s 
new membrane permeation 
process (Chem. Eng., June 2, 
1958, p. 50). Amoco process 
causes one of the components 
of a mixture to dissolve in 
the membrane and move 
through it to the other side. 


Crude distillation unit: Shell 
has added an $18.2-million, 
80,000-bbl./day Mideast crude 
distillation unit at its Shell 
Haven, England, refinery. A 
high degree of heat recovery 
cuts fuel consumption about 
30%. Large high-speed centrif- 
ugal compressor routes all un- 
condensed streams to gas-frac- 
tionating columns, gets good 
recovery of light hydrocar- 
bons. 


Process dynamics: National 
Science Foundation has 
awarded a grant of $20,000 to 
Case Institute of Technology, 
Cleveland, Ohio, to support an 
experimental summer confer- 
ence which will expose 30 pro- 
fessors of chemical engineer- 
ing to theory and techniques 
of process control dynamics. 
This year, the three-week con- 
ference will be July 6-24. 


“H-iron” plant: Bethlehem Pa- 
cific Coast Steel Corp. has 
broken ground for a _ pilot 
H-iron plant at its Los An- 
geles, Calif., plant. Engineered 
by Hydrocarbon Research, the 
outdoor pilot plant will pro- 
duce small quantities of crude 
iron via a direct reduction 
process that uses hydrogen at 
relatively low temperatures 
and high pressures. 


High-pressure tank: Linde Co. 
has designed and built a 10- 
ton high-pressure liquid ni- 
trogen tank and pumping unit 
for use in Atlas interconti- 
nental ballistic missile pro- 
gram on the West Coast. Unit 
comprises a 500-gal. insu- 
lated liquid nitrogen tank, a 
pumping system capable of 
building up pressure to 13,000 
psi. mounted on trailer. 
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THE GENERAL TIRE &€ RUBBER COMPANY 
thas (eecerlly Inslelded a Feied 
““NATIONAL’’ MULTIPLE CONVEYOR DRYER 


FOR SYNTHETIC RUBBER CRUMB 


Successful operation of the first, then the second of these 
large, high-speed dryers inevitably resulted in this third 
“NATIONAL” installation as demand for the company’s 


product increased. 


Through unique principles of design and construction, and 
exclusive features of operation and control, these ‘‘National” 
dryers provide greatly accelerated production and con- 
sistently high uniformity in the drying of this difficult-to- 
handle material. 


Write for Literature Describing these Modern Dryers 


DRYING MACHINERY COMPANY 


ve LEHIGH AVE. and HANCOCK ST., PHILADELPHIA 33,.PA, 


New Englond Agent. JONES & HUNT, INC., Gloucester, Moss, 
Coble Address: “NADRYMA"—W. U Code 
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Depreciation Allowances Ease Profit Erosion 














Profits After Taxes 

% of Sales % Change (1957-58) 
Without With 

1957 1958 Depreciation Depreciation 
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Battered Chemical Profits Will Rally in °59 


William H. Chartener, McGraw-Hill Dept. of Economics 


The business recession slashed 
deeply into chemical profits in 
1958. But a strong resurgence of 
sales and broad improvements in 
the general business outlook dur- 
ing the tail end of the year prom- 
ise much brighter financial re- 
ports this year. 

Chemical industry economists 
expect sales of chemicals and 
allied products in 1959 to run 
about 8% higher than in 1958— 
with industrial chemicals up 
about 10%. Higher sales, in- 
creased productivity, and firm, 
or slightly higher, prices should 
together bring about a rise in 
profits of as much as 20%. 

Because the recession hit bot- 
tom during the early months of 
the year, the rebound brought 
total chemical sales about even 
with 1957. Profits fared worse— 
dropping about 9%— as rising 
costs squeezed margins. Chem- 
ical prices were virtually un- 
changed through the recession 
and—according to the Bureau of 
Labor Statistics—were actually 
slightly lower at the end of 1958 
than a year earlier. 

Compared with other manu- 


facturing industries, however, 
the chemical industry—and most 
other process industries—did 
relatively well. Their sales and 
profits didn’t fall as_ sharply, 
and they snapped back sooner. 
By September 1958, chemical 
producers’ sales already had 
passed their prerecession peak. 
> “Cash Profits” Brighter—The 
1958 showing of the chemical 
process industries was much bet- 
ter in terms of “cash profits’— 
aftertax profits plus deprecia- 
tion—than is indicated by the 
straight profit figures. Deprecia- 
tion allowances, which are free 
from tax, rose anywhere from 
1%, in the case of petroleum re- 
fining, to 10% in the stone, clay 
and glass group. 

The percent drop in cash prof- 
its was less than half the drop 
in aftertax profits in the chem- 
ical, paper and rubber industries. 
And in stone, clay and glass, 
there was an increase of about 
2% in cash profits, against a 
drop of about 2% in straight 
posttax profits (see chart above). 
> Other Good Signs—Two other 
balance-sheet items indicate that 


the chemical industry and other 
process industries are in better 
financial shape than they were 
late in 1957, when the economy 
was heading into the recession. 

Net working capital was higher 
by 2%, in the case of chemicals, 
to 10%, in stone, clay and glass, 
at the end of the third quarter in 
1958 compared with the same 
period in 1957. Also, year-end 
inventories were down and in 
much better relationship to sales 
levels. 

Within the chemical industry, 
the drug manufacturers did es- 
pecially well and managed gen- 
erally to chalk up plusses in both 
sales and profits. Major diversi- 
fied chemical producers were 
down somewhat for the year as 
a whole, but fourth-quarter re- 
sults were favorable. 

Du Pont reported its fourth 
quarter last year was the highest 
quarter for the company in three 
years. Dow Chemical, which re- 
ports on a fiscal year ending May 
31, expects its current (1959) 
fiscal year to set a new record in 
sales and rank second only to 
1956 in earnings per share. 
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Butyl’s high resistance to ozone is graphically demonstrated 
when compared with SBR or natural rubber 


Enjay Buty] rubber has demonstrated 
for many years its outstanding ability 
to resist deterioration caused by sun- 
light and weathering. This inherent 
resistance of Butyl to ultra-violet 
light, ozone, oxidation, moisture and 
mildew, has made possible many new 
and colorful products. Butyl has also 
increased the life of other products 
such as weatherstrips, protective 
coating, garden hose, wading pools 
and many automotive parts. 


Butyl also offers...outstanding re- 
sistance to chemicals, abrasion, tear 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
Akron + Boston + Charlotte « Chicago + Detroit « Los Angeles « New Orleans + Tulsa 
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and flexing...superior damping 
qualities ... unmatched electrical 
properties and impermeability to 
gases and moisture. 


For more information call or write 
the Enjay Company. 








ECONOMICS... 


Most Chemical Profits Got the Axe in ‘58 


Sales 
(Thousand Dollars) 
1957 1958 


Sales 


% Change 
1958 /1957 


Profits 
(Thousand Dollars) 
1957 1958 
Profits 





Air Reduction 

Allied Chemical 
American Cyanamid 
Diamond Alkali 
Dow Chemical 


Koppers : 
Monsanto Chemical 
Olin Mathieson 
Stauffer Chemical 
Union Carbide 


Abbott Laboratories 
American Marietta * 
Atlantic’ Refining 
Crown Zellerbach 
Devoe & Raynolds... 


General Portland Cement........... 
Goodyear Tire & Rubber 

Merck‘. 

Owens-Illinois Glass. 

Pfizer... 


St. Regis Paper 
Scott Paper....... 
Standard Oil (New 
Sun Oil.. 

U. S. Rubber. 


q 


OP SN 


1,825,0002....— 
315,300"... . 
236,513. . 


S onwon 


| 


326,340 
567,116 
592,877. 
156,900 
1,395,033 


547,956. . 
601,398. . 
159, 500. . 
1,296,532. 


Je ide sat 


NO#$08 UHune Neww 


116,598... 
251,417... 
538,110..... 
468,813. . 
53,478. . 


J an ee at 


46,906... 
1,367,576... 
202,311. 
508, 460. 
222,726. . 


376,600. . 
285,000. . 
7,705,000.... 
724,032.... 
670,615... «. 


+ 
nN 


+1 +1 
— 


i+. 


ONO 


873,583. . 


; AGES... 
43,398.... 
i ao 
7 Oae...: 6,485 

. 26,957 .... 26,029 


396,610... .339, 102 
.. 15,895.... 16,300: 
_ 18,116.... 17,509 
_ 11,184.... 10,639 
7s.... wa 


6,609 
34,550 


13,350 
33,819 
43,841 


9,449... 
37,416... 
36,377.... 9,383 

.. 13,101.... 14,54 
_ 133,741... .124,937 


12,681... 
17,163.... 
35,670... 
34,229... 

2,027... 


| RB seas 
a ee 
By? 4 age 

Jo;otO.... 
> ae 


21,800.... 21,000 
-. 21,560.... 22,000 
805,000... .564,000 
47,492.... 32,061 
29,695.... 22,671 


12,873 
17,581 
33,825 
33,234 

1,208 


9,011 
65,741 
26,560 
37 ,772 
23,965 





6 mo. ended Nov. 30; * estimated; * For fiscal year ended Nov. 30; 4 For fiscal year ended Sept. 30. 


> Productivity Payoff—Working 
in chemical manufacturers’ favor 
during the current business re- 
covery is an impressive gain in 
productivity. The industry is 
beginning to cash in on the gains 
in efficiency from new facilities 
installed in recent years. 

Chemical production in De- 
cember 1958 was running about 
7% ahead of the same month 
the year before—yet employment 
was 2% less, and production 
manhours were down 4%. 

The 1958 sales and profits pic- 
tures in the various process in- 
dustries—as reflected in the re- 
ports of the Federal Trade 
Commission and Securities and 
Exchange Commission — shape 
up this way: 

Chemicals and Allied Products 
—Sales held just about even with 


1957’s total of $23,427 million. 
Profits before taxes were off al- 
most 10%, from $3,379 million in 
1957. And profits after taxes 
were down about 9%, from 
$1,792 million. 

Industrial Chemicals — Sales 
were down about 5% from the 
1957 figure of $10,178 million. 
Profits fell a little over 20% from 
the pretax total of $1,776 million, 
and the posttax total of $966 
million. 

Drugs and Medicines — Sales 
were up about 7%, from $3,165 
million. Profits, which had run 
$662 million (pretax) and $330 
million (posttax), also were up 
6-7%. 

Petroleum Refining — Sales 
were down about 4%, from $27,- 
126 million in 1957. Profits be- 
fore taxes dropped 20%, from 


$3,297 million. Profits after taxes 
fell about 17%, from $2,866 mil- 
lion. 

Paper and Allied Products— 
Sales dropped slightly, about 
1%, from $10,420 million in 1957. 
Profits were down 12% or 13% 
from $1,020 million (pretax) and 
$521 million (posttax). 

Rubber Products — Sales in 
1958 were about 1% under the 
1957 total of $6,406 million. 
Profits were off a little more: 2% 
from the 1957 pretax figure of 
$525 million, 6% from the after- 
tax figure of $271 million chalked 
up in 1957. 

Stone, Clay and Glass Prod- 
ucts—Also a sales drop of about 
1%, from $8,328 million in 1957. 
Profits were off 2-3% from 
$1,156 million (pretax) and $619 
million (posttax). 
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NEW YALE AIR HOISTS PROTECT AGAINST EXPLOSION 


The new Yale Air Hoists provide the margin of 
safety you need for overhead handling in a hazard- 
ous atmosphere. Air motor is explosion-proof—will 
not overheat —ideal safety factors for chemical 
plant operations. 

Danger of spillage and product damage is 
lessened, too—constant variable speed control 
provides smoother lifting and lowering factors. 
These light, compact hoists—with instant-acting, 
heavy-duty brake—provide almost silent operation. 
Motor cannot burn out from overloads or high 


duty operation. Maintenance is minimized 
because of fewer moving parts, a real economy 
feature. 

Capacities: % to 1 ton—hook or trolley models— 
roller or link chain—pendant or pull-cable control. 
For complete information, contact your Yale dis- 
tributor listed under “hoists” in the yellow pages 
of your phone book. Or write for brochure #5145 
to The Yale & Towne Manufacturing Company, 
Yale Materials Handling Division, Dept. AH3-V, 
Philadelphia 15, Pennsylvania. 


YALE 


INDUSTRIAL LIFT TRUCKS 
TRACTOR SHOVELS - HOISTS 


YALE & TOWNE 


Yale Materials Handling Division, a division of The Yale & Towne Manufacturing Company. Manufacturing Plants: Philadelphia, Pa., San Leendro, Calif., Forrest City, Ark. 
Products: Gasoline, Electric, Diesel and LP-Gas Industrial Lift Trucks »Worksavers * Warehousers + Hand Trucks Industrial Tractor Shovels «Hand, Air and Electric Hoists 
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Rubber Sealant Shields Concrete From Salt, Drippage 


First application in the East 
of a new protector for road con- 
crete is shown being made 
above by the New York State 
Thruway Authority. 

Sealant material, a mixture 
of rubber, resin and solvent can 
be applied directly to concrete 


paving with a squeegee. Called 
Rub-R-Road, it is: mixed in 2 to 
1 proportions with an abrasive 
aggregate. Product has an ad- 
hesive quality which retains 
non-skid surfaces on _  pave- 
ments.—Firestone Tire & Rub- 
ber Co., Akron, Ohio. 94A 





Urethane Rubber 
Properties should put it 
into competition with butyl, 
neoprene. 


Extremely high tensile 
strength at high ultimate elon- 
gation, excellent solvent resist- 
ance (particularly to gasoline), 
low air permeability and out- 
standing abrasion resistance 
are among the properties of a 
new elastomer. Called Estane 
VC, it is a thermoplastic poly- 


mer, linear and not cross-linked, 
of a polyester and an isocya- 
nate. 

The new material, now pro- 
duced in a semi-works plant at 
Avon Lake, Ohio, is available in 
the form of tough, rubbery clear 
amber granules. These may be 
converted by milling, calender- 
ing, extrusion or molding. 

Its properties suggest that it 
will offer competition to butyl 
and neoprene rubbers. Com- 
pared to neoprene, for example, 
Estane VC has been tested to 


show five times as much abra- 
sion resistance, 50% greater 
cut resistance, three times the 
tensile and better aging and low 
temperature resistance. 

First major application is ex- 
pected in wire and cable jacket- 
ing. Other potential uses in- 
clude: fuel hose, small-bore 
tubing. Clinical tests of its use 
as an artificial heart are also 
under way. B. F. Goodrich 
Chemical Co., Cleveland, Ohio. 

94B 


Adhesive 


Epoxy-polyamide compound 
now available for all-pur- 
pose repair jobs. 


Development of a compound 
that is simple and chemically 
non-critical has made the un- 
usual adhesive properties of 
epoxy-polyamides available for 
common industrial applications. 

Supplied in two-can kits con- 
taining the epoxy resin and the 
polyamide hardener, adhesive 
is a 50/50 mix. Hardener is an 
amine bearing polyamide known 
as Versamid, produced by Gen- 
eral Mills. 

When these two resins, called 
Plastic Mastic, are mixed, a 
chemical reaction forms a tough, 
hard material. Finished product 
is a thermoset. There are no 
volatile solvents involved, no 
fire hazard, no evaporation, no 
shrinkage after curing. 


Concrete 

Rockwell hardness 

SP 
Shrinkage, in./in..... . son 
Compressive strength, psi. 

Gi et aawe sce 

28 days 
Abrasion resistance, 

loss/1,500 cycles, in..... 0 0.0255 
Tensile strength, Ib./in.?... 1,480 450 
Adhesion to steel, Ib./in.?.. 1,260 Breaks 

At temperatures of 70 to 100 
F., the product becomes hard 
in 3 to 6 hr. At lower tempera- 
tures, the reaction requires up 
to 24 hr.; below 40 F., curing is 
very slow. It can be cured in 
as little as 5 to 10 min. by the 
application of heat.—William- 
son Adhesives, Inc., 8220 Kim- 


ball Ave., Skokie, III. 94C 


64 
0.0012 


3,110 
3,730 
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Conducting an experimen- 
tal epoxidation reaction at 
SOLVAY Technical Serv- 
ice, Syracuse, N. Y. 


Extra 
hands 
to help 


you in *d 


¥ 


epoxidation or other reactions with 





SOLVAY HYDROGEN PEROXIDE 


As surely as if they were in your employ, skilled and 
experienced So.vay hands can work to help you in the 
fast-growing fields now applying Sotvay® Hydrogen 
Peroxide to a multitude of organic and inorganic reac- 
tions. Sotvay is a leader in hydrogen peroxide applica- 
tions technical service. 

Sotvay Technical Service specialists, working in an 
outstanding research laboratory, are backed up by an 
industry-experienced field staff that can work directly 
with you. To see what this teamwork can produce for 
you, mail the coupon. 


Sodium Nitrite © Calcium Chloride * Chlorine ¢ Caustic Soda ¢ Caustic Potash 
Chloroform ¢ Potassium Carbonate * Sodium Bicarbonate ¢ Methyl Chloride 
Soda Ash * Ammonium Chloride * Methylene Chloride * Monochlorobenzene 
Vinyl Chloride ¢ Para-dichlorobenzene * Ortho-dichlorobenzene * Ammonium 
Bicarbonate * Carbon Tetrachloride * Snowflake® Crystals * Hydrogen Peroxide 
Aluminum Chloride © Cleaning Compounds ¢* Mutual® Chromium Chemicals 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


hemical 


SOLVAY branch offices and dealers are located in major centers from coast to coast. 
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Adding reagents in 
an epoxidation re- 
action with hydro- 
gen peroxide. 





SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N. Y. 
Please send booklet (s): 


O ‘‘Sotvay Hydrogen Peroxide for Ppenidation 
and Hydroxylation Reactions.’’ HP-13 


© ‘‘Recent Advances in Uses for Epoxidized 
Fatty Acid Derivatives.’’ HP-19 
0 ‘‘Reduction of Cleavage in Epoxidation Reactions.’’ HP-20 
© See attached letter on my problem. 


Name 





Company 





Position 





Phone 








Addr 
City. 
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Detergent 


Added to electrolyte, above, 
it forms a clear solution, 
unlike alkyl benzene sul- 
fonate in same electrolyte. 


Insolubility of a surfactant 
means loss of surface proper- 
ties such as wetting and deter- 
gency. Above, alkyl benzene 
sulfonate added to a 10% 
aqueous solution of  hydro- 
chloric acid results in a heavy 
precipitate. However, a 10% 
solution of new Dowfax 2A1 
when added to the electrolyte 
leaves a clear solution. 


The new product is a sul- 
fonated alkyl-diphenyl oxide, 
an anionic surfactant with un- 
usual solubility and_ stability 
properties for use: As an addi- 
tive to reduce viscosity of slur- 
ries, as an additive to promote 
chemical reaction where wetting 
out is important, as in the man- 
ufacture of alkali cellulose, as 
a coupling agent for organic 
materials in water. 

The diphenyl oxide grouping 
is unique in that it results in a 
very stable material. It is very 
soluble in water, and at room 
temperature, 50% solutions can 
be prepared. At 77 F., it is 
soluble and stable at 0.1% con- 
centration in nearly all 20% 
aqueous solutions of inorganic 
compounds. In some systems, 
as much as 20% or more Dow- 
fax 2Al1 dissolves to provide 
clear solutions. Dowfax 2A1 is 
also soluble in organic acid and 
organic salt solutions. — Dow 
Chemical, Midland, Mich. 96A 


Transparent Acrylic 


Boasts exceptionally high 
heat resistance. 


A new transparent acrylic- 
type thermoplastic polymer for 
injection molding and extrusion 
has a heat distortion tempera- 
ture of 250 F. Its mechanical and 
optical properties are similar to 


those of polymethyl methacry- 
late, but its heat distortion tem- 
perature is 50 F. higher. Called 
PL-11, it may be immersed in- 
definitely in boiling water with- 
out affecting its water-white 
transparency. 

Industries in which it will 
probably find application in- 
clude automotive, aircraft, opti- 
cal.—J. T. Baker Chemical Co., 
Phillipsburg, N. J. 96B 


Polyurea Compounds 


Water soluble compounds 
for antistatics and pharma- 
ceuticals. 


A new class of polyurea com- 
pounds is soluble in water and 
forms solutions of high vis- 
cosity even in concentrations as 
low as 1%. 

They are the result of re- 
acting phenylcarbamidesters of 
diaminosulfonic acids or diam- 
inocarbonic acids with organic 
diamines. The large number of 
diamines which may be used 
for the reaction allows a varia- 
tion of solubility and of other 
physical constants of the com- 
pounds according to the require- 
ments. 

The new polyureas are ex- 
pected to find use as antistatics 
and for the production of drugs. 
—Farbenfabriken Bayer, Lever- 
kusen, Germany. 96C 
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Rubber sealant shields concrete from salt, drippage.... 94A 


Urethane rubber aims at butyl, neoprene markets 
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Epoxy super-adhesive enters all-purpose repair field.... 94C 


Surfactant boasts unusual solubility 
Transparent acrylic stands 50 F. more heat 
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Non-woven rayon-cotton for industrial wiping 
Synthetic felt for filters stands chemicals at 400 F 


98A 
98B 


Styrene-acrylonitrile’s color is clearer 98C 
Anti-rad chemicals double rubber’s life under radiation.. 98D 
Secondary plasticizer for PVC handles with ease 
Pyromellitic acid adds thermal stability to plastics 

Aqueous chlorine dioxide controls slime in paper making 98G 
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PROCESS SUPER DRYING oIMPLIFIEL 


MHI CALCIUM HYDRIDE drys materials 


& 


completely 


in gas or liquid phase 


Versatility, almost unlimited .. . effectiveness, 
process proved ... MHI calcium hydride is simpli- 
fying today’s “tough nut” complete drying prob- 
lems! MHI calcium hydride is uniquely successful 
in those new processes where water can’t be toler- 
ated. Included are catalysis systems for polymeriz- 
ation, the preparation of refrigerants, aerosol 
propellants, pharmaceuticals, and nuclear reactor 
atmospheres. MHI calcium hydride has an un- 
equaled ability to dry completely in unit processes 
involving gases, such as hydrogen, argon, heli- 
um, nitrogen, hydrocarbons, chlorinated hydro- 
carbons, esters, alcohols, and many other types of 
compounds. 


HERE’S HOW IT SIMPLIFIES. Even at elevated 


temperatures where adsorbtive type driers are 
ineffective, MHI calcium hydride drys completely. 
Contact with MHI calcium hydride can be in 


PIONEERS 


stirred tanks, by percolation through a fixed bed 
of calcium hydride, or vapor phase through a fixed 
bed. Temperatures can range from below room 
temperature up to 1400°F. Contact times may be 
as short as a few seconds. Calcium hydride is safe 
and easy to use and store. 


EFFECTIVENESS OF CALCIUM HYDRIDE FOR YOUR 
PROCESS EASILY PROVED. With your own titri- 
meter, you will see how MHI calcium hydride 
drys residual moisture down to dew points of 
less than —-60°F or to one p.p.m. range. Metal 
Hydrides Incorporated will gladly provide samples 
upon written request. 


NEW CALCIUM HYDRIDE TECHNICAL BULLETIN 
AVAILABLE. You may get details on complete 
drying with MHI calcium hydride by requesting 
your copy of this new bulletin. 


IN HYDROGEN COMPOUND 


bt Metal Hydrides Inc ‘orpor ated © 


CONGRESS »>TREET BEVER 
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CHEMICALS .. . 


Non-Woven Fabries 


For industrial wiping, 
rayon-cotton towel, top; 
for filtering, chemical-, 


heat-stable synthetic felt. 


Two new products of non- 
woven fabric indicate the broad 
span of markets and properties 
these fabrics have encompassed 
in a relatively short time. A 
blend of 75% Avisco rayon and 
25% cotton has been made up 
into a towel—sometimes_ re- 
usable, always economically dis- 
posable—for light industrial 
use. Another fabric of all-syn- 
thetic composition—may be all- 
Dacron, all-Orlon or other syn- 
thetic fibers—has been widely 
tested as a filter and found 
chemically stable at tempera- 
tures as high as 400 F. 
>For Wiping—The nonwoven 
towel moves into markets previ- 
ously using baled rags, rented 
linens and paper wipers. Char- 
acterized by quick pickup, ex- 
cellent liquid retention and 
freedom from lint, it is said to 
be unusually absorbent and 
strong.—American Viscose 
Corp., Philadelphia, Pa. 98A 


>For Filtering — Outstanding 
characteristics of the new syn- 
thetic felt, called Troyfelt, are 
credited to the fact that it is 
made by mechanical interlock- 
ing of the fibers rather than a 
chemical binding agent or a 
supporting fabric. 

Besides possessing all the 
normal characteristics of nat- 
ural fiber felts, it is said to 
excel them as follows: 

It has higher strength—up to 
1,500 psi., depending upon the 
fiber from which it is made. It 
has gerater dimensional stability 
in the presence of high temper- 
atures and may be used contin- 
ually at 400 F. 

Troyfelt gives longer wear 
and better resistance to abra- 
sion than natural fiber felts and 
is resistant .to most acid and 
alkalis. It is not effected by 
moisture and will not support 
rot, mildew or the growth of 
bacteria. Different fibers, and 
combinations of fibers, can be 
used to produce a felt “custom- 
designed” to meet a_ specific 
need. 

As for future markets, the 
manufacturers feel that Troy- 
felt can be used in any indus- 
trial application where ordinary 
natural fiber or other synthetic 
felts are now being used.—Troy 
Blanket Mills, N. Y. 98B 


Styrene-Acrylonitrile 


Color is clearer than older 
styrene-acrylonitrile co- 
polymers. 


According to laboratory stud- 
ies and pilot plant operations, 
a new styrene-acrylonitrile co- 
polymer overcomes one of the 
difficulties that has attended 
production of acrylonitrile co- 
polymer in the past: discolora- 
tion of the final material. An al- 
most crystal clear product, it 
requires minimum use of dyes 
to counteract the slight yellow- 
ing of the material encountered 
in processing. 

It is expected to find wide ac- 
ceptance for such products as 
tumblers, dinnerware, pen and 
pencil barrels, food containers, 
fan blades and air conditioners. 

Initial production capacity of 
the material, called Fostacryl, 
is between 4 and 6 million 


lb./yr. Sales will begin in about 
six months.—Foster Grant Co., 
Leominster, Mass. 98C 


BRIEFS 


Anti-rads, chemical materials 
added to rubber stocks be- 
fore vulcanization to improve 
rubber’s resistance to radi- 
ation damage, have been de- 
veloped and tested in aircraft 
tires proving that they can 
double tire’s life in radiation 
service.—B. F. Goodrich Co., 
Akron, Ohio. 98D 


Secondary plasticizer for PVC 
resins, called Conoco H-35, is 
said to be of uniform high 
quality, water-white, odor- 
less, easy-to-handle and 
economical.—Continental Oil 
Co., P. O. Box 2197, Houston, 
Tex. 98E 


Pyromellitic acid and pyromel- 
litic dianhydride, which form 
stable compounds to provide 
outstanding thermal stability 
and improved electrical prop- 
erties for certain uses in the 
plastics and lubricant fields, 
will shortly be made in com- 
mercial quantities —Du Pont 
Co., Wilmington, Del. 98F 


Microbiological control for the 
pulp and paper industry is 
more effectively handled by 
Dioxcide, an aqueous solution 
of chlorine dioxide. For con- 
trol of pink slime, it excels 
metal salts because they are 
unable to permeate all cell 
structures and has a lower 
range of activity. Dioxcide, 
completely soluble in water, 
is able to pass through cell 
walls of all microorganisms. 
—Chemical Research Labora- 
tories of America, Providence, 
R. I. 98G 





For More Information . . . 


about any item in this 
department, circle its 
code number on the 


Reader Service 
postcard (p. 201) 
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DEVELOPMENTS... 


PROCESS EQUIPMENT sors sve. c.vavsove 











_Filter 


7 medium 
7 


Cloth-medium Rotabelts are now available for more 


diverse applications. 


Using wire-mesh media, initial units 


proved successful in sewage-treatment plants. 


Rollers: 
return 
wash 
discharge 


Discharge 
/ blade 


Discharge to 





' recycle or drain- 
~Feed tank 


Moving-Medium Filter Heads for Chemicals 


When solid particles become 
imbedded in the pores of media 
on rotary vacuum filters, opera- 
tion efficiencies fall off. Eimco 
Corp. has come up with a ma- 
chine that eliminates this long- 
standing problem of media 
blinding, while maintaining 
high filtration rates, low cake 
moistures and good filtrate 
clarities. 
>How It Works—Called the 
Rotabelt filter, the machine does 
not use a medium that is fixed 
to the drum’s surface by means 
of caulking. Instead, the me- 
dium is an endless belt that 
temporarily leaves the drum’s 
surface to pass over several 
rollers. 

One of the rollers acts as a 
cake-discharge mechanism. Un- 
discharged filter cake tends to 


100 


follow a path tangent to the 
point of contact between the 
medium and this roller. In so 
doing, the cake breaks cleanly 
away. A discharge blade that 
fits between cake and medium 
aids this action; however, the 
blade never actually contacts 
the medium. 

As the medium passes over 
another roller, it is thoroughly 
washed on both sides—this ends 
blinding problems. All wash 
liquid falls into a receiving 
trough. A final roller guides 
the medium back onto the drum. 
> Many Claimed Advantages— 
Main advantage of the machine, 
says Eimco, is that it can han- 
dle many filtering jobs that can- 
not be handled by conventional 
vacuum filters. Other important 
benefits are: 


eRotabelts can discharge 
cakes as thin as Ye in. 

e High vacuum levels mini- 
mize cake moisture and, in 
some cases, double filtration 
rates. 

eFiltrate blowback is im- 
possible. 

e Filtrate clarities equal or 
better those from conventional 
drum filters. 

e Discharge blades do not 
abrade media. 

¢ Downtime for media 
change is a matter of a few 
minutes. 
> Wire Mesh First, Now Cloth 
—Rotabelt filters cannot be 
called a brand new develop- 
ment. To date, 18 Rotabelts 
have gone into operation, the 
first two units having been in- 
stalled in the autumn of 1955 
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Quality in stainless steel starts in the melt shop, where Industry Standards are 
met — or missed. 


1 out of every 7 tons of stainless used in the last 15 years came from the melt shop 
of J&L’s Stainless and Strip Division, To achieve that remarkable record as a 
supplier of semi-finished products, J&L set up its own standards and specifications 
— far more exact, more precise, more rigid than those in general use. Today J&L 
leads the industry in melting practice standards—the point where quality starts. 


Chances are 1 out of 7 you have already enjoyed J&L quality in stainless, without 
knowing its melt shop origin. Now you can eliminate chance! Newly installed 
cold rolling and finishing equipment in operation at Louisville, Ohio, makes J&L 
the most modern integrated source for finished mill products —stainless sheet, strip, 
bar and wire. All of traditional J&L stainless quality. 


On your next stainless steel order specify “J&L Consistent Quality.” Don’t pay 
for less. 


Plants and Service Centers: 
Los Angeles * Kenilworth (N. J.) * Youngstown « Lou/sville (Ohio) + Indlanapolis « Detroit 





QUALITY 





a 


“FLIGHT OF PROGRESS” 


a stainless steel sculpture by Robert Edward Hamilton 


STAINLESS 


SHEET + STRIP * BAR * WIRE 


Jones & Laughlin Steel Corporation + STAINLESS and STRIP DIVISION 





Box 4606, Detroit 34 





EQUIPMENT DEVELOPMENTS .. . 


at Fond du Lac, Wis., in the 
city sewage treatment plant. In 
addition, Eimco has sold six 
more units, which are expected 
to start up within the next year. 
All of these filters use stainless 
steel woven-wire media; how- 
ever, the company has recently 
announced the availability of 
cloth-media Rotabelts. 

Primarily, the machines have 
made their biggest hit in sew- 
age treatment applications (19 
out of 24 units). But this trend 
may be changing. According to 
Eimco’s Rotabelt development 
engineer, Conrad Cornell, “We 
feel that the time is just about 
ripe for cracking into a much 
wider marketplace than sewage. 
I think you can expect to begin 
seeing Rotabelts taking over 
filtration jobs in various chemi- 
cal plants.” 

Thus far, Ford Motor at In- 
dianapolis has an 8-ft.-dia. by 
6-ft.-face unit for the filtration 
of industrial wastes and pickle 
liquors. A. E. Staley at Decatur, 
Ill., uses two 10 x 10-ft. units 
on gluten and fine fibers. And 
American Box Board at Filer 
City, Mich., has a machine for 
clarification of black liquor 
streams from pulp and paper 
operations. 

Moreover, Eimco claims that 
tests run by a trailer-mounted 
pilot Rotabelt at various plants 
around the country indicate 
that the unit offers “consider- 
able economic advantages” for 
many operations. Materials 
tested included barium sulfide 
solutions, leached lithium ores, 
pectin, beer slurry and cane 
sugar. 
> Sizes and Cost — Rotabelts 
come in sizes ranging from 
18-in. dia. by 12-in. face to 114 
ft. x 16 ft. Initial costs run up 
to 20% more than conventional 
drum filters; the larger units 
are more comparably priced.— 
Eimco Corp., Salt Lake City, 
Utah. 100A 


Packaging Material 


Made of laminated paper 
and plastic. 


St. Regis Paper Co. and Mon- 
santo Chemical Co. have just 
announced formation of Fome- 
Cor Corp., which will manufac- 
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ture a new plastic-paper “sand- 
wich” material. 

This material, known as 
Fome-Cor, retains high com- 
pression strength under severe 
moisture conditions. In addi- 
tion, it exhibits good insulation 
and cushioning properties, and 
is light in weight. A wide va- 
riety of uses as a container con- 
struction material is one of 
Fome-Cor’s expected applica- 
tions.—Monsanto Plastic Div., 
Springfield, Mass. 102A 


Vertical Motors 


Climatized units for proc- 
ess applications. 


Vertical hollow-shaft motors 
in ratings of 1 to 80 hp. are 
available for indoor and unpro- 
tected outdoor service on shal- 
low or deep-well turbine pumps. 
Motor design offers greater 
compactness for space savings 
and handling ease, and incor- 
porates recent advances in in- 
sulating materials. 

Using a wrench as the only 
tool, in-the-field assembly or re- 
moval of coupling and thrust 
bearing takes only 5 min. An 
oil-metering system, sealed 
bearing chambers and Alnico 
drain plug protect bearings. 

Optional equipment includes 
non-reverse ratchets, bearing 
and winding thermoguards, 
space heaters and snow covers. 
—The Louis Allis Co., Milwau- 
kee, Wis. 102B 


TV Mount 


Makes continuous area sur- 
veillance possible. 


A new heavy-duty television 
camera mount broadens the 
area that can be continuously 
monitored by a single closed- 
circuit TV system. The mount 
circles from side to side and 
tilts up and down, panning the 
camera over an adjustable sec- 
tor. Built-in speed controls en- 
able variation of the scanning 
cycle over a wide range. 

Control panels up to 3,000 ft. 
away from the camera provide 
complete command over the 
scanning action. Horizontal 
scanning speed is_ variable 
from 0 to 12 deg./sec.; tilting 
speed adjusts from 0 to 4 deg./ 
sec.—Kin Tel Div., Cohu Elec- 
tronics, San Diego, Calif. 102C 


Flame Detector 


Universal device detects 
ultraviolet rays. 


Minneapolis-Honeywell has 
introduced what it describes as 
a universal detection device for 
use with all types of industrial 
burners. Heart of the system is 
a recently developed ultraviolet- 
sensitive tube. 

An amplifier circuit adds up 
impulses of electrical energy 
generated by the tube as it 
counts the ultraviolet rays pres- 
ent in all flames. Since the 
tube responds only to ultra- 
violet light, the device is un- 
affected by hot refractories, 
incandescent light, hot metal or 
any flickering radiation in the 
visible or infrared regions. 

Ambient temperature rating 
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GPE Controls can close the loop in 
computerized process control 





@ Link expandable special-purpose data-processing 


You can realize the benefits of modern computerized 
systems 


process control—today—because GPE Controls, Inc. 
can supply closed-loop system components manufac- © Electro-hydraulic valve actuators from 200 to 
tured by its own divisions and designed to operate 200,000 Ibs. thrust 
together. 
8 : . These performance-matched components, coupled 
¢ Transmitters for ngs variables, and controllers — with a quarter-century of experience in industrial auto- 
made to operate with computers matic controls, assure optimum performance whether 
@ The Libratrol-500 digital computer . . . with built-in you need a closed-loop system or an expandable data- 
analog-to-digital input and digital-to-analog output processing system. 





A Write for information on this unique GPE Controls service 


G PS tick G EN E RA L GPE Controls, Inc. (formerly Askania Regulator Company) 
PREC I S I ON 240 East Ontario Street « Chicago 11, Illinois 


COMPANY 











A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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EQUIPMENT DEVELOPMENTS . . . 


of the system is 50-135 F., but 
it can sight temperatures up to 
2,200 F. without back light ef- 
fect. List price is $120.—Min- 
neapolis-Honeywell Regulator 
Co., Minneapolis, Minn. 102D 


Liquid Level Gage 


Electronic device has no 
moving parts. 


Accuracies as high as 1/10 in. 
over a 10-ft. height are claimed 
by the manufacturer for the 
new Model 0358-1 liquid level 
gage. The new instrument em- 
ploys a capacitance circuit that 
requires no moving parts in the 
liquid being measured. Model 
0358-1 is also applicable to 
measurement of height of some 
types of granular solids. 

System design makes it possi- 
ble to monitor a number of ves- 
sels for total volume and weight 
in all tanks, as well as that of 
each tank. Readout is available 
from either dial, counter or 
strip-chart recorder.—Magnetic 
Instruments Co., Inc., Thorn- 
wood, N. Y. 104A 


Electron-Beam Welding 


Moves step closer to com- 
mercial application. 


Electron-beam welding ma- 
chines for commercial applica- 
tions will soon be available 
from Stauffer-Temescal Corp. 
At present, the company is 
using a prototype machine to 
demonstrate completed-weld 
properties, and to show off spe- 
cial attributes of the welding 
process itself. 

All electron-beam welding is 
performed under extremely low 
vacuum (about 0.1 micron) in a 
special chamber. In operation, 
the welder focuses a stream of 
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filament-generated electrons to 
a working area about 1 mm. 
square. Power can be readily 
regulated from zero to maxi- 
mum. 

Chief advantage of the proc- 
ess over are welding is that 
close control of power level 
produces an exact welding zone 
without hot spots. Another 
claimed benefit is that the 
distance between work and 
cathode is less critical than 
that for arc welding—thus, the 
new system excels in making 
good welds on difficult con- 
figurations. 

Electron-beam machines are 
expected to find initial use for 
producing dense welds for 
reactive, high-melting metals 
such as molybdenum, colum- 
bium, tantalum and beryllium. 
—Sauffer-Temescal Corp., Rich- 
mond, Calif. 104B 


Metering Pump 


Automatic unit controlled 
by air pressure. 


A new explosion-proof pump 
known as the Auto-Pneumatic 
Micro-flo Pulsafeeder provides 
an automatic means of meter- 
ing chemicals without using 
constant-level controls, head 
tanks or measuring tanks. 
Auto-Pneumatic’s output from 
0-100% is controlled by air 
pressure variation from instru- 
ments with a range of 3-15 psig. 

In operation, an integrally 
mounted air cylinder utilizes 
the instrument. signals’ to 
change position of the pump’s 


stroke-adjusting mechanism. A 
built-in positioner assures im- 
mediate response.—Lapp Insu- 
lator Co., Le Roy, N. Y. 104C 


Eleetrie Actuator 


Affords precise 
tional positioning. 


propor- 


According to the manufac- 
turer, the new, all-electric 
Model D-62XW actuator pro- 
vides economical automatic 
positioning for throttling con- 
trol of valves, dampers, louvers 
and speed changers. It will also 
enable remote pushbutton con- 
trol, with optional position indi- 
cation. 

Model D-62XW comes in a va- 
riety of travels ranging from 
4 to 4 in., and with a maximum 
thrust of 700 lb. Stroking 
speeds are 8.5 in./min. at 100 
lb. load to 2.5 in./min. at 700 
lb. load.—Conoflow Corp., Phil- 
adelphia, Pa. 104D 


This Is a 


For its vital role 
batching system, see 


in new 
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STRONG-SCOTT Specially designed to give top 
v mixing efficiency and meet 


INDUSTRIAL \ | \ sanitary codes 
RIBBON eel 
BLENDER 


Rounded tub ends pre- 
vent material hang-up, 
neoprene cover-seals 
provide dust-tight fit- 
ting. ; 


Discharge modifications made to suit installation 


Top mixing efficiency with the new Strong-Scott 
Ribbon Blender mixer on dry or semi-dry materials, 
has been proven through continuous testing. The 
Ribbon Blender also meets requirements of health 
codes where necessary. 
Diners The ability to thoroughly and quickly mix is 
disturbing shaft ends and bearings. provided by a unique “ribbon assembly.” The 
smallest amount of additives are thoroughly mixed 
@ Heavy-duty, outboard in a matter of minutes. Special smooth-surface, 
anti-friction bearings. cornerless welding and rounded corners throughout, 
leave no place for material to gather. The cover is 


© Air-purge, lip seal or stuffing box seal-tight for maximum cleanliness and dust control. 
seals readily removed for quick 
cleaning. Nine different size units ranging from 16 to 300 


: cubic feet working capacity are available in stainless 
@ Dust-tight covers, with steel or carbon steel. Jackets for heat transfer 
quick-action clamps. p : 
mediums also available. 


@ Swing or slide-type discharge gate, 
curved to eliminate dead pocket. 


4), 


Th in Bi 
PLAN Modernize now for growth and profits . Pucdtedietign, Mtg. Co. 
451 Taft Street N. E., Minneapolis 13, Minnesota 
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How Blaw-Knox cuts your power piping costs 


121,000 square feet of space at your service. 
Power piping facilities at Pittsburgh include 56,000 
square feet of plant area and an additional 65,000 square 
feet for exterior storage. An additional new plant is 
located on a 15-acre site in Jackson, Mississippi. 


New product development. Blaw-Knox developed 
an enclosed type of functional spring hanger as part 
of their complete line of hangers for supporting any 
piping system. Here a group of hangers individually de- 
signed for a project is factory checked to assure fast 
field erection. 


Your job is under the personal supervision of an experi- 
enced engineer, who follows your project from beginning 
to end. Your piping is handled with the most modern 
equipment for welding, heat treating, and bending. 
Fabricating techniques, proven by rigid testing, are used. 


f 
t 
' 


Stress calculation cut from months to a day... 
with pace-setting engineering. An exclusive Blaw-Knox 
method uses an electronic computer for automatic com- 
putation with no limitation on the complexity of system. 
Full accuracy, with tremendous savings in time and 
cost. Write for details. 


BLAW-KNOX COMPANY 
Power Piping Division 
829 Beaver Avenue, Pittsburgh 33, Pennsylvania 








ONE OF A SERIES 


Printed by offset lithography on 
80-lb. paper containing Wyan- 
dotte PURECAL® in the coating. 
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Ils there anything Wyandotte 
technical service can’t do for you? 


Of course there is! 
For instance... 


We could not do your research for you 
even if you wanted us to; for your own 
scientists know far more about their business 
and your products than we do. 


But we can give you the kind of helpful 
technical assistance your scientists need and 
want. We can supply background informa- 
tion on the applications of our products to 
yours. We can tell you the chemical and 
physical properties of our products, as well 
as other pertinent characteristics. We can 
give you their specifications and limitations 
—give you valuable tips on proper handling, 
storage, etc. And all of this can make your 


research easier and save you valuable time. 


And we can arrange consultations with our 
science-specialists* on any product or proc- 
essing problems that indicate a possible use 
of one or more of our products, or may sug- 
gest the development of a new product by us. 


We think this is an honest description of 
Wyandotte technical service—not only a 
department, but a deep-rooted and sincere 
philosophy of doing business. If you would 
like to take advantage of it, just send us full 
information. 

For a pictorial presentation of Wyandotte 
technical service at work, please turn page. 

*Chemists, Chemical Engineers, Physicists, etc., 


whose industrial or research experience qualifies 
them as specialists in their particular field. 


SODA ASH e CAUSTIC SODA e BICARBONATE OF SODA e CALCIUM CARBONATE e CALCIUM CHLORIDE e¢ CHLORINE ¢ MURIATIC ACID « HYDROGEN « DRY ICE « GLYCOLS 
SYNTHETIC DETERGENTS (anionic and nonionic) « SODIUM CMC e ETHYLENE OXIDE e ETHYLENE DICHLORIDE » POLYETHYLENE GLYCOL » PROPYLENE OXIDE 
PROPYLENE DICHLORIDE « POLYPROPYLENE GLYCOL e DICHLORODIMETHYLHYDANTOIN ¢ CHLORINATED SOLVENTS ¢ OTHER ORGANIC AND INORGANIC CHEMICALS 








BETTER PACKAGING 


... an example of Wyandotte technical service at work 


] Before selecting a package—this bag, for example 

we subject it to exhaustive tests for strength, 
design, construction, and appearance. Proper pack- 
aging helps customers use the product more effi- 
ciently, protect its inherent quality ...a prime 
function of Wyandotte technical service. 


Wyandotte 


CHEMICALS 


Pacing progress with creative chemistry 


Large users located near waterways can save 

thousands of dollars annually with barge ship- 
ments. Wyandotte technical service offers extensive 
experience with barges, plus help in the design and 
construction of unloading and storage facilities. 


Palletizing poses several problems: type of pallet, arrangement of bags, 

design of bag, type of glue, and others. All of these problems are the subject 
of continuing research at Wyandotte . . . extending from our plants to cus- 
tomers’ railroad sidings. 


3 Technical service also looks into our customers’ tank-car needs. Different 

products require different types of lining. Insulation and heating elements 
must be carefully selected. Valves and outlets must be checked, safety precau- 
tions followed. 


Jae aia, Ae Ae Bf eh tbs gaa 


From bags to barges, Wyandotte technical service is If you have a problem that falls within our techno- 
at work helping our customers—not only with pack- logical or manufacturing background, check with us 
aging, but with research and application assistance to . . . our approach is designed to provide answers. 
make sure they get the most from the products they W yandotte Chemicals Corporation, Michigan Alkali Divi- 
buy. Isn’t this the kind of help you’re looking for? — sion, Wyandotte, Michigan. Offices in principal cities. 
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Titanium Coil fabricated by The Pfaudler 
Co., a division of Pfaudier Permutit Inc., 
Elyria, Ohio, for Fields Point Manufactur- 
ing Corporation’s Chemical Division, 








TITANIUM COIL 


proves durable | ot 
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expected to outlast silver...initial cost is less 


The corrosive action of chlorine gas bubbling 
through a sodium hypochlorite solution meant 
replacement of cooling coils regularly. Even silver 
pipe lasted only about 2,500 batches. 


Experiments with titanium were encouraging and 
after 6 months’ exposure under operating condi- 
tions there was no detectable deterioration. 


The first coil fabricated from Damascus titanium 
2” O.D. x 16 ga. tubing was installed and is now 
in service. Fields Point Manufacturing Company 
anticipates a service life of at least 5,000 to 10,000 


COMPLETE INFORMATION ON RARE AND 
REACTIVE METALS PIPE AND TUBING 


New 44-page handbook contains 
data on applications, heat treatment, 
corrosion resistance, chemical and 
physical analysis, mechanical prop- 
erties of Zirconium, Zircaloy 2, 
Zircaloy 3; Titanium, grades 40, 55, 
and 70; Precipitation Hardening 
Steels, A-286, 17-7-PH, 15-7-MO; 
HASTELLOY ALLOYS, A, B, C, F, and X, 





AMERICAN STEEL 


WAREHOUSE ASS 'N. 
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batches. And the purchase of additional titanium 
coils is being considered. 

Titanium being stronger than silver, a lighter gauge 
tube could be employed. Since fewer pounds of mate- 
rial were required, this meant the initial cost of the 
titanium coil was less than one made from silver. 
For general corrosive service, Damascus offers stain- 
less steel pipe and tubing in a full range of A.LS.L. 
standard analyses but, where unusual corrosive 
service is encountered, can furnish exotic metals 
and special alloy grades. 


DAMASCUS TUBE COMPANY 
Greenville, Pa. 


Gentlemen: Please send me your new 44-page handbook. 


NAME 








COMPANY 
ADDRESS__ 





ZONE__ STATE 











AMASCUS TUBE COMPANY 


STAINLESS STEEL TUBING AND PIPE 
GREENVILLE, PENNSYLVANIA 








THE PRESSURES ARE HIGH...THE LIQUIDS 


CORROSIVE...THE PUMPS ARE ALDRICH... 


At the Houston plant of Rohm & Haas Co., this Aldrich pump alter- 
nately introduces caustic and brine into one phase of the acrylate 
process for producing acrylic monomers. 


The problem: Handle highly corrosive liquids at 3000 psi in a continu- 
ous process and not have severe maintenance problems. 


What Rohm & Haas did about it. Company 
engineers specified Aldrich 154’’ x 5’’ stroke 
Triplex Pumps for three reasons. 


1. Compact, heavy-duty construction makes 
Aldrich pumps ideal for high pressure service. 


2. Aldrich pumps are designed for easy main- 
tenance. Fluid-end sectionalization permits 
quick removal of valves for inspection or 
replacement. No special tools are required. 


3. Aldrich engineers can draw upon a vast 
store of experience when it comes to selecting 
the right materials for any pumping job. In 
this case, the entire fluid end . . . working 
barrel, suction and discharge manifolds . . . 
are forged Monel. Valve seats are Haynes 


Stellite. Valves and plungers are K Monel. 


Results: According to the Plant Manager of 
the Houston plant, “maintenance require- 
ments have decreased and pumping produc- 
tion improved. These Aldrich pumps lend 
themselves to easy maintenance.” 


How Aldrich can kelp you. Solving pumping 
problems like this requires specialized engi- 
neering skills and experience. We have those 
skills, and our experience comes from years of 
working with the chemical industry. We wel- 
come the opportunity to discuss your specific 
problems... no matter what the liquid or how 
high the pressures. Aldrich Pump Company, 
3 Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 


April 6, 1959—CwemicaL ENGINEERING 





you read 
is right 


The new, patented Maxivision dial on American 
Bi-Metal Thermometers eliminates the perspec- 
tive effect of usual pointer-above-dial construc- 
tion. No parallax! Readings are sure, sharp and 
accurate — exact working temperatures are al- 
ways right before your eyes. It is a two-level dial. 
A raised outer ring, set close to the cover glass, 
carries the graduations. The index type pointer 
is on the same plane as the outer ring, with the 
numerals on a lower level. 

What you read is right when American Bi- 
Metal Thermometers with anti-parallax Maxi- 
vision dial are installed at important check points 
on your processing facilities. Mounting styles, 
dial sizes, temperature ranges and stem lengths 
are available to meet the most exacting require- 
ments. Let your nearby industrial distributor 
help you select the best combination for each 
location. 


American Bi-Metal Thermometer 
with Maxivision Dial. Suitable for 
indoor or outdoor service. 


MAXWELL AMERICAN INDUSTRIAL THERMOMETERS 


A product of 
MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division « Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
IN! JHOOW 9 
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Bailey f/b-LINE Differential Pressure Transmitter 
(Force Balance Mechanism) 


4 Bailey f/b-LINE Flow Transmitter (Force Balance Mechanism) 


Two new Bailey £42 Transmitters 


permit new accuracy in measuring flow and differential pressure 


Pneumatically transmits rate of flow—or differential pressure 
—measurements to indicating, recording, and /or controlling 
equipment at remote stations. Transmitters consist of a dia- 
phragm measuring mechanism and a force balance pneumatic 
transmitting unit. 


APPLICATION 

For steam, water, air, gases and other fluids producing dif- 
ferentials across primary elements from 0-2 in. H2O to 0-2000 
in. H2O at maximum service pressure of 50, 1500, and 5000 psig. 


FEATURES 

Transmits a Signal Directly Proportional to Rate of Flow. Uses 
receiver with uniformly-graduated chart or scale. Eliminates 
need for external square-root extractors or characterizers. 
10 to 1 Turndown. Differential range of each diaphragm 
measuring element may be changed by factor of 10 to 1; 
e.g., 0-20 in. H2O diaphragm may also measure 0-2 in. H20. 


Screwdriver Adjustments. Range and zero adjustments readily 
accessible. Range may be changed with screwdriver adjustment. 
Overpressure Protection. Protects against full service pressure 
applied to either side of diaphragm. 

Fast Response. No viscous dampers needed, so speed of re- 
sponse is very fast. 

Corrosion Resistant. For maximum differentials between 20 
and 2000” H20, all parts in contact with process fluid may be 
stainless steel. No sealing fluids or sealing diaphragm required. 
Good Stability. Reset type boosters give good stability with 
high gain. 

Versatile Mounting. May be mounted on process piping, wall, 
or separate mounting pipe using same bracket. 

For additional information, call your local Bailey District 
Office, or write direct. 


CP3-1 


Chemical and petroleum division 


BAILEY METER COMPANY 


1054 IVANHOE ROAD ° 


CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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CREATIVE ENGINEERING at the drawing board 


helps solve your liquid handling problems on the job. 


But it takes experience . . . plus sweat, skill, and the 
spark of an idea. 

Goulds’ design engineers have been “‘dreaming up” 
cost- and time-saving solutions to pump problems for 
over 100 years. More recent achievements include the 
glassed pump for handling corrosives, and the unique 


centripetal self-priming pump for handling liquid 
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Cie 


CREATIVE ENGINEERING 


INTEGRATED MANUFACTURING 


ENGINEERED APPLICATION 


and vapors. Such achievements point out that every 
Goulds pump is built to lick a problem— perhaps 
your problem! 

To find out what’s available to solve your pumping 
problems, write to: Goulds Pumps, Inc., Dept. CE-49, 
Seneca Falls, New York. 


GOULDS @ PUMPS 





can give you a tighter 
grip on gauge costs! 


Been looking at gauge buying in your plant 
as “routine”? In terms of gauge performance 
you need, accuracy you get, price you pay 

. and how and where you buy? You can 
pick up real savings with a closer look at 
your gauge requirements . . . and at what 
United States Gauge offers. USG features the 
world’s largest stock of indicating dial pres- 
sure gauges. Over 50,000 standards, plus 
specials, with all possible choices of sizes, 
case stylings, pressure ranges and case mate- 
rials... up to and including the finest gauges 
of highest accuracy. One source meets 99% 
of your pressure gauge needs, with the exact 
gauge for the exact purpose at the right price. 
And one phone call to your USG distributor 
taps that source. See the Yellow Pages, or 
write for catalogs and name of your nearest 
USG distributor today. 


UNITED STATES GAUGE ES 


Division of American Machine and Metals, Inc., Sellersville, Pa. -@@> 


z 


Replacement costs too Paying a premium for quality Paying for performance you don’t Losing out on highest accuracy? 


Volume - priced, precision - built 
USG drawn-case gauges are the 
money-savers for replacement of 
any A.S.A. Grade B gauge in 
your plant (accuracy of 2% guar- 
anteed). These standbys are spe- 
cified by more than 60% of orig- 
inal equipment manufacturers to- 
day. Proof of USG reliability and 
value! Write for Catalog 64A. 


114 


design, reliability? Check the new 
USG A-Line, premium design at 
savings up to 40% of premium 
prices! Meets A.S.A. Grade A 
Standards, including accuracy of 
1%. Wide range of cases, sizes, 
movements, pressures cuts you in 
on A-Line savings wherever you 
need dependable gauge perform- 
ance. Write for Catalog 305, 


get? Look at the USG Super- 
gauge® line. Built like a watch 
to A.S.A. specifications for Grade 
AA Test Gauges, these gauges pay 
for themselves in long-lived, de- 
pendable performance and lower 
maintenance costs. Accurate to 
0.5% of scale range. Full selec- 
tion of case styles, sizes and op- 
tions. Write for Catalog 1819. 


USG Test Gauges are the elite 
of the industry, equalling or ex- 
ceeding A.S.A. Grade AA stand- 
ards with accuracy as high as 0.2 
of 1%! Styles, sizes and case ma- 
terials for all types of laboratory 
and test uses. You can’t buy higher 
quality and precision in a test 
gauge! Get your money’s worth 
at USG. Write for Catalog 400. 
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Pilot-scale Louisville Dryer available on rental or purchase basis 


FOR RENT 
PILOT PLANT DRYERS AND MIXERS 


Rent this equipment when General American engineers will give technical assist- 
1. The material changes physically or chemically ance. If in-plant testing is not required, you can prede- 
on aging. termine results at our complete East Chicago pilot 
2. The material is hazardous and requires special plant. For further information, call or write. You'll 
handling by your own personnel. find, it pays to plan with General American. 
3. Long duration tests are required for equipment 
evaluation. 
4. Completion of a pilot plant is required at no Available: | 
additional capital expense. Louisville Steam Tube Dryer (1’ x 8’) 
5. Product security prevents release of samples. Louisville Rotary Reactor (1' x 8’) 


mic : Louisville Rotary Solvent Stripper (1’ x 8’) 
6. Large quantities of finished product are needed Louisville Rotary Vacuum Dryer (1’ x 8°) 


for application studies. Louisville Direct Heat Dryer (1’ x 8’) 
Units are fabricated of stainless steel and are self- Turbo RDC Extraction Column 
contained. Rental charges may be applied against Turbo Bench Scale and Small Pilot Mixers 
purchase of production-sized equipment. 














Process Equipment Division oWviSION Louisville Dryers 


.GENERAL/ 
GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street, Chicago 90, Illinois 
Offices in Principal Cities 
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Simplicity in steam traps can effect 
big savings in parts inventory 
and maintenance time 


by John W. Ritter, Test Engineer 
SARCO Company, Inc. 


The function of all steam traps is to release 
condensate and prevent steam loss. Iiow- 
ever, the method of trapping can make a 
great difference in cost and effectiveness. 

In the Sarco Thermo-Dynamic Steam 
Trap, the method is fundamental. Air or 
condensate entering the trap must flow 
from the inlet tube, radially across the un- 
derside of the disc valve, to the outlet. The 
space between the inlet tube and the disc 
forms a nozzle in which the static pres- 
sure energy of the incoming fluid is partly 
changed to velocity across the underside 
of the disc, with a resultant decrease in 
pressure. (This will be recognized, of 
course, as the Bernoulli Principle.) Use 
of this fundamental method means relia- 
bility in operation, 

As the high velocity fluid jet strikes the 
side of the upper chamber, some recom- 
pression takes place, so that the pressure 
above the disc becomes greater than the 
pressure below it. The pressure reduction 
under the disc and the pressure recovery 
above it depend on the internal energy of 
the fluid. As the condensate above nearly 
approaches steam temperature, its internal 
energy is enough to overcome the upward 
force at the inlet tube and the disc snaps 
down in the inlet tube, which is the inlet 
valve seat. 

Simultaneously, the disc also seals the 
outer ring, which isolates the space above 
the disc from the outlet. The disc valve is 
therefore held firmly against the inlet valve 
seat until the pressure in the control cham- 
ber is reduced by condensation. The up- 
ward force then exceeds the downward 
force and the disc valve opens. 














This 3-part Sarco TD Steam Trap has only one 
moving part—the hardened, polished stainless 
steel disc. 


No other trap uses the velocity of the 
fluid to operate the valve or uses the recom- 
pression of the flowing fluid to trap the 
valve closed and to hold it closed. When 
it closes, it closes tightly — no “operating 
steam” leaks out. 


SARCO 





40 seconds inspection time— 
that’s all it takes 
for a SARCO TD Steam Trap 


Just back off the cap of a Sarco TD. Lift out its single moving part, 
the stainless steel disc. Wipe it off, and drop it back. No adjustment 
is ever required, at any load or any pressure in its range — from 10 
through 600 psi. 

The TD operates in any position, won’t blow steam at any load. 
Small as a tee fitting, it can be installed in tight places. Its versatility 
and reliability cut cost of big replacement inventory. 

Write for “Literature Kit 2A” today and get latest bulletins on the 
TD Steam Trap and other Sarco steam traps. Remember that Sarco 
can give you impartial advice on Production Planned steam trapping 
because... 5605-8 


Only Sarco makes all 5 types: 
Thermostatic * Liquid Expansion * Float Thermostatic 
Thermo-Dynamic * Bucket 


COMPANY, INC. 
635 Madison Ave., New York 22, N. Y. 


STEAM TRAPS * TEMPERATURE CONTROLLERS 
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* STRAINERS * HEATING SPECIALTIES 
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This dollar-saving Solid Wedge Gate 


shows it pays to 


Specify JENKINS for 
STAINLESS STEEL Valves, too 


BECAUSE Jenkins puts an extra-measure 
of quality in this Fig. 1300 Solid 
Wedge, Inside Screw Gate Valve you 
will find it satisfies the needs of many 
services for which a more costly type 
often would be used. Look at the many 
superiorities in design and construction 
shown here. You'll conclude that it’s 
hard to beat Jenkins at making valves, 
no matter what the material. 


But no picture can show the quality 
of the castings the precision 
machining . . . the rigid inspection and 
testing that have gone into this valve. 
All of these are as important as design 
and metal alloys in assuring long, de- 
pendable, economical valve service. 
And, all of them are up to the peak 
standards for which Jenkins has been 
known for almost a century. 


SEND FOR NEW CATALOG of 
Jenkins Stainless Steel Valves, in pat- 
terns and alloys that satisfy the re- 
quirements of practically all corrosive 
services. These Jenkins Valves meet 
valve industry specifications and the 
high standards established by leading 
users of stainless steel valves. 


JENKINS | 
VALVES & 


Sold Through Leading Distributors Everywhere 


___-— WHEEL of high strength malleable 
iron, designed for firm, cool grip 
and easy operation. 


__-—— SPINDLE of large diameter and 
dense structure has high resistance 
to wear and torsion strains. The 
threads precisely machined to cor- 
rect pitch and lead assure tight- 
ness, ease of operation and resist- 
ance to shearing stresses. 


PACKING NUT is strong and deep 
for full thread engagement. 


PACKING GLAND is a self-centering 


design to afford tightness without 
\_esessive friction on spindle. 
PACKING — A Teflon ring in a 


large capacity box requires less 
frequent replacement. 


PACKING BOX NIPPLE assumes 
thrust when closing valve. It is 
extra heavy, with hex flats larger 

than diameter of bonnet face to 
prevent leakage. 


SPINDLE COLLAR, integral with 
spindle, is large and wide to resist 
thrust and shearing strains. 


“BONNET is a rugged unit, with 
accurately machined threads to 
assure tight joints with the body 
and packing box nipple. Top of 
wedge and corresponding face in- 
side of bonnet are machined to 
insure perfect spindle alignment 
and backseating for repacking 
valve under pressure. 


SOLID WEDGE is tapered equally 
on both faces. Lugs on sides of 
wedge engage guide ribs in body to 
reduce drag and minimize chatter. 


«300 has best combination of wall 


thickness and shell design to with- 
stand pipeline stresses. An inte- 
gral seat minimizes corrosive 
attacks. 





JENKINS BROS., 100 Park Avenue, New York 17, N. Y. 


i Send the new 
stainless steel 


valve catalog NAME & TITLE 


] Have a represent- 


"ative callon me | COMPANY 


ADDRESS 
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Latest convert to the 
autoxidation process for 
hydrogen peroxide is 


Britain’s Laporte Chemicals. 


H YDROGEN peroxide produc- 
ers have been debating among 
themselves for the past decade 
on the relative merits of the elec- 
trochemical vs. “chemical” auto- 
xidation processes for making 
H.0.. Latest producer to switch 
over to the autoxidation process 
is England’s Laporte Chemicals, 
Ltd., which brought a $7-million 
plant on stream at Warrington 
last October. Capacity of the 
new unit is not revealed, but it 
is billed as “world’s largest.” 

In this country, at least five 
producers already employ the 
chemical route to H.O.: Du Pont, 
Columbia-Southern, Allied Chem- 
ical, Shell Chemical and Becco 
Chemical. Very few details have 
been published about the engi- 
neering of U.S. autoxidation 
plants, but observers believe they 
are similar to the new Laporte 
unit. 

Main lure of the autoxidation 
process stems from low utility 
requirements: about 1.4 kw./lb. 
of H.O. compared with 6.4 kw./ 


Unfold Flowsheet 
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lb. for the electrochemical route. Too, steam re- 
quirements are lower in the autoxidation process 
because there is no hydrolysis of persulfate com- 
pounds. And in the electrochemical process, size 
of the cell is the limiting design factor; a plant can 
only be scaled up by adding more small units. 

> Missiles and Bleached Blondes — Production 
capacity for HO. in the U.S. has grown nearly 
250% in the last decade. 

Most glamorous outlet for peroxide is in energy 
sources for rockets and missiles. It can be used as 
an oxidizer in liquid bipropellant systems or as a 
monopropellant through controlled catalytic de- 
composition. Much of the output of the new 
Laporte plant is slated for fuel applications. 

Most H;O:2 production goes into bleaches for cot- 
ton, wool, groundwood pulp—and for making the 
hair color that gentlemen are said to prefer. 
Chemical manufacturing also consumes large 


amounts of peroxide where the highly reactive 
H.O. molecule is ideal for oxidation, epoxidation 
and hydroxylation reactions. And an important 
growth area is in the use of HO. as a gas source 
in foaming rubber and plastics. 


> Search for Solvents—Basis for the autoxidation 
process is the hydrogenation of an organic mole- 
cule (e.g., anthraquinone) in solution to form an 
OH group which is then oxidized to form H.0:, 
regenerating the original organic molecule which 
is recycled. Theoretically, only hydrogen, atmos- 
pheric oxygen and water are consumed in the 
process. 

Main process difficulty is finding a solvent that 
will minimize side reactions during hydrogenation 
while at the same time dissolving both the hydro- 
genated and oxidized forms of the organic com- 
pound. Among solvents mentioned in the litera- 
ture are benzene-methyl-cyclohexanol mixtures 
and primary and secondary nonyl alcohols. The 
German firm Degussa recently obtained a pre- 
liminary patent on its autoxidation system which 
employs a methyl ketone solvent of the type 
CH;-CO-R, where R is a substituted aromatic 
group. Laporte’s solvent is described only as a 
mixture of an aromatic and a cyclohexy] ester. 

Hydrogenation catalyst is identified by Laporte 
only as a palladium catalyst supported on an inert 
carrier. 
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> Aluminum Wins Out—Because impurities in 
H.O2 cause spontaneous catalytic decomposition, 
strictest purity precautions are taken in every step 
of the process. These precautions make H.O. one 
of the purest chemicals in commercial production. 

In the new Laporte plant, aluminum was used 
extensively because its surface is passive enough 
to prevent peroxide decomposition in the vessels 
during processing. Even pressure vessels with 
walls up to 1.5 in. thick were made from aluminum 
through special stepped construction techniques 
and argon-are welding. Much of the aluminum 
equipment and piping was pickled after fabrica- 
tion to insure chemical inactivity. 

Older German plants use enameled steel vessels 
to achieve chemical inactivity, but these vessels 
are more expensive and limited in size. 
> Start With Hydrogen — Hydrogenation-oxida- 
tion cycle takes place in two identical units op- 
erating in parallel up to the extraction stage— 
where the two streams mix. 

To start off, excess hydrogen from the butane 
cracking plant mixes in a vertical aluminum vessel, 
40 ft. high and 10.5 ft. dia., with the palladium 
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catalyst and 2-ethyl anthraquinone dissolved in 
the solvent. Reaction product is 2-ethyl anthra- 
quinol (substitution of two OH groups on the 
anthraquinone molecule). 

Catalyst particles suspended in the products 
are retained by a filter system at the base of the 
hydrogenator. An all-aluminum §shell-and-tube 
exchanger cools the reactant stream before it flows 
to the exothermic oxidation step. 
> Autoxidation—The quinol molecule oxidizes non- 
catalytically in the presence of air to form H.O, 
and the original quinone molecule. 

Air and the stream from the hydrogenator 
flow co-currently up the oxidation tower—an 
aluminum column 60 ft. tall and 12 ft. dia. Rotary 
compressor supplies air at 40 psig. 

Solvent carried out in the air stream is re- 
covered by adsorbing on activated charcoal in 
two pairs of vessels in parallel. While one pair 
is adsorbing, the other pair is being steamed for 
solvent recovery. 
>And Extraction—Hydrogen peroxide is ex- 
tracted from the organic solvent by countercur- 
rent contacting with deionized water. 





CONTROL ROOM instruments are largely pneumatic be- 
cause of the flammable nature of streams in the process. 


There are three 24-plate extractors in parallel, 
each 80 ft. high and 9 ft. dia., operating at 60-70F. 
Peroxide-free solvent flows from the top of the 
extractors for regeneration and recycle to the hy- 
drogenator. Aqueous stream at the extractor’s 
base contains about 20% H.»Os which is washed 
free of organics and then sent to aluminum 
tanks for monitoring prior to concentrating. 

Design of the extraction columns was a “first” 
for Laporte engineers: Data for estimating the 
number of extraction stages required for sol- 
vent-water-peroxide system were not in exist- 
ence when engineers first tackled the job. Finished 
design represents some pioneering work in the 
field of liquid-liquid extraction. 
> Final Concentration—Few details have been re- 
leased on the technique Laporte uses to concen- 
trate the aqueous peroxide solution, but observers 
believe it similar to the method used in its older 
electrolytic HO. plant. 

In the older plant, Laporte employs a two-stage 
vacuum distillation unit to achieve a final 90% 
H.0. concentration. But there is the problem of 
impurity buildup in the first reboiler requiring 





DISTILLATION COLUMNS in the Laporte plant, which 
concentrate the H.O. to 90%, are fabricated from aluminum. 


shutdown every 4 to 5 days for draining. By add- 
ing a vaporizer-separator tandem to the distillation 
column, Laporte can bleed off impurities continu- 
ously without shutdown. 

Aqueous H2Os flows to the first vertical shell- 
and-tube vaporizer; vapor-liquid mixture passes 
to a separator. Liquid from the separator flows 
back to the vaporizer permitting continuous bleed 
of impurities. Vapor is fractionated in a column 
operating at 40-50 mm. Hg with direct reflux 
which gives a bottoms of 70% H.Os. 

Bottoms from the first column is pumped to 
another vaporizer-separator set operating with 
the second column which gives a final H.O. 
strength around 90%. 
> Using Computer—During plant design, engi- 
neers developed a series of 31 equations to simu- 
late plant streams and fed these data to an analog 
computer. 

Among points established by this investigation 
were optimum settings of controllers and the fact 
that no serious interactions would occur between 
the automatic controls in the completed per- 
oxide unit. 











HIGH LABOR AND 
CONTAINER COSTS 


... with a 


FLUIDIZER 
Air Conveying 
System 


AVERAGE SAVINGS RANGE 
FROM $3.60 TO $6.10 
PER TON OF MATERIAL 








REPRESENTATIVE AIR CONVEYING SYSTEM 





AIRSLIDE CAR CYCLO-VAC UNLOADER 













































' 
i LINE SWITCH [7 ¥¥ x V7] 
AIRSLIDE AIRSLIDE $Y 20 FLUIDIZER VALVE Vv 
aoitcr PLOMER oougle stace nee 
Most Advanced in BENEFITS: 
Modern Air Handling ee @ Significantly lower handling costs 


Buy in bulk—eliminate cost of individual containers 
Free valuable space and working capital 
Completely sanitary system 





THE FLUIDIZER COMPANY, A D/V/S/ION OF SUPERIOR SEPARATOR CO. 
121 South Washington Avenue, Hopkins, Minnesota, W Est 8-7651 


OFFICES: REPRESENTATIVES: 
Minneapolis —Main Plant Akron M. Momchilovich Co Los Angeles —R. E. Schneider & Pittsburgh — Control Equipment Dist 
Hopkins, Minn Baltimore Robert Case Associates (Tustin) Roanoke —W. R. Mayes Co 
Chicago—Regional Office Houston--Cook Baking Service Philadelphia —Joos Equipment Co. St. Louis K. W. Rodemich Co 
(Bryn Mawr) Seattle The Temco Co. 
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17 years’ service vindicates engineers’ choice of valve 


Crane 24’ gate handles 850° F. gases 
17 years: no leaks...no maintenance 


In 1942 Commercial Solvents Corpora- 
tion, Sterlington, La., bought a hard-to- 
get Crane 24-inch, solid wedge disc steel 
gate valve. 

At that time virtually all production 
was for national defense. Any down time 
for valve maintenance meant costly de- 
lays. So, this Crane valve was really on 
the spot—to justify its choice by plant 
engineers. 

From the day the valve was installed 
to handle synthesis gas at 850° F. until 


today, the valve has not developed one 
leak. Nor has one cent been spent for 
maintenance. And the big 24-inch, hand- 
operated valve opens and closes as easily 
now as it did the day it went into service 
—17 years ago! 

Measured in terms of production gains 
made possible by continuous, mainte- 
nance-free service, Crane quality-made 
valves more than pay for themselves. 
Ask your Crane Representative for quo- 
tations on any valves you need now. 


The valve that's in its 18th year of 
service—- Crane No. 47X,150-pound, 
solid wedge disc steel gate. Avail- 
able in 2 to 24 in. Other types for 
oil, oil vapor, steam, or water serv- 
ice for pressures up to 2500 pounds 
(and higher) and temperatures up 
to 1100° F. Your inquiry solicited. 
Write to address below, 


C RAN E” VALVES & FITTINGS 


PIPE « 


PLUMBING 


¢ HEATING « 


AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 


CueMicaL ENGINEERING—April 6, 1959 


]23 





ACCESSIBLE 
AUTOMATIC 





DUST-FREE 


EASY CONTROL 
SIMPLE DESIGN 








.. FIRST in Hi-Fineness 


FOR producers making extremely fine materials in the sub-sieve 
particle sizes, the Raymond Vertical Mill offers special advantages 
in Operating economy and product quality. 


This modern design emphasizes such features as: 
1. Wide application to a great variety of chemicals, pigments, 


food products, synthetic resins, phosphates and many special 
materials. 


. Quick and complete accessibility for adjustments, and clean- 
outs for product changes. 


. Easy control of classification, and ability to meet exacting 
particle size distribution. 


. Automatic, dust-free operation with no overheating of 
product. 


5. Compact layout and flexible installation. 


The Raymond Vertical Mill is serving industry in the production of This Raymond Bulletin #78 
solid rocket propellants, and it does an excellent job in pulverizing gives detailed information on 


ammonium nitrate and ammonium perchlorate oxidizers. superfine pulverizing opera- 
tions. Write for your copy. 


If you have a special high-fineness grinding problem, write for 
information. 


COMBUSSION ENGIMEERING, INC. 


CHICAGO 22, ILLINOIS PRINCIPAL CITIES 
Combustion Engineering-Superheater Ltd., Montreal, Canada 
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In barrels or bulk... 


YOU CAN HANDLE SODIUM SAFELY 


Chemical process plants are now handling hundreds of 
tons of sodium every day ... putting this reactive chemi- 
cal to work in scores of processes. And as use grows, 
operating personnel are demonstrating that you can 
handle metallic sodium as safely as most other indus- 
trial chemicals by following recommended procedures. 

The form in which sodium is bought and used varies 
with individual requirements. Whether you need bricks 
of any particular size, cast solid sodium in drums or 
pails, or bulk shipments in tank cars, U.S.I. can supply 
the sodium—and technical assistance to insure satis- 
factory, safe plant operations. 

Our technical staff is equipped to help you with any 
aspect of sodium use... from the arrival of a shipment 
at your plant to clean-up of equipment and disposal of 
sodium residues. We can assist with as routine a prob- 
lem as the safest way to cut a sodium brick, or show you 
our recommended procedure for unloading a tank car 
of molten sodium as safely as if it were caustic soda. 


Showcase for Sodium Handling 
At the zirconium plant of Mallory-Sharon Metals in 
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Ashtabula, Ohio, for example, U.S.I. know-how is used 
in a model installation for receiving, pumping, filtering 
and storing bulk shipments of sodium. Here, a few 
million pounds a year of metallic sodium—in 80,000- 
pound chunks—are melted and transferred from tank 
car to storage without contaminating the metal or bring- 
ing it in contact with outside material. 

Other Sodium Forms 
If you require more reactive forms of sodium, U.S.I. can 
help you there, too. We can advise on the preparation 
of sodium sand, high surface sodium and sodium dis- 
persions, and their use in your plant. 

Write for our brochures, “‘Handling Metallic Sodium 
on a Plant Scale,” “High Surface Sodium” and “Sodium 
Dispersions.” For assistance on specific problems, con- 
tact our Technical Service Department. 


NDUSTRIAL CHEMICALS CO. 
Division of National Distillers and Chemical Corp. 
99 Park Ave., New York, 16, N. Y. 
Branches in principal cities 








From 2” to 12” in diame- 
ter. Valves, flanges and 
fittings to match. 


SHEETS 








Extruded, 1/32” through 
¥%" x 40”, random width 
to any length. Molded, 
Yn” up, 48” x 96”. 


Round machining stock 
from %4” to 2” in diame- 
ter. Welding rods also. 


Three ways to stop corrosion 
WITH TIME-TESTED RYERTEX-OMICRON PVC 


Here’s a versatile plastic that’s lightweight (only one- 
sixth the weight of steel) . . . yet is tough and durable. 
Time-tested by 20 years of varied application, it resists 
weathering, rotting and aging indefinitely. It’s Ryer- 
tex”-Omicron PVC —and available only from Ryerson. 
This nonmagnetic, nonsparking PVC will not support 
combustion ... and in many applications is used suc- 
cessfully at operating temperatures up to 200°F. 


LICKS 281 CORROSIVES 
Lab tests have proved that this remarkable plastic re- 





Typical applications 
Tanks and tank linings, troughs, pipelines for liquids or gases, 
fumes systems, blowers, roof ventilator housings, chutes, filter 
plates, splash covers, neutralizing acid equipment, chemical 
applications, settling and scrubbing towers—and many others. 











sists 281 corrosive solutions and gases—including acids, 
alkalies, waste products, etc. 

This unique PVC forms easily, cuts with a handsaw, 
welds readily with hot-air equipment, machines at high 
speeds on standard equipment. Pipe can be joined by 
brushing on solvent and applying fitting —and the joint 
is as strong as the pipe itself. 

Find out whether Ryertex-Omicron PVC answers 
your corrosion problems. Write your nearby Ryerson 
plant for Bulletin 80-3. 


INDUSTRIAL PLASTICS AND BEARINGS DIVISION 


® 
a R ERSON Ss EEL 
a Hy 
(cenririao | 


Member of the ODP Steet Family 


NATION'S MOST COMPLETE SERVICE ON STEEL... ALUMINUM... PLASTICS... METALWORKING MACHINERY 
SERVICE CENTERS IN PRINCIPAL CITIES COAST TO COAST 
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Use New Graphical Method 


Find Mass Transfer Units 


Chemical Engineering 


APRIL 6, 1959 





Easier geometry eliminates integration, 


handles liquid and gas transfer units 


in this new design technique. 


OWEN T. HANNA, Purdue University, Lafayette, Ind. 


OR MASS transfer calculations, the height 
KF of a transfer unit concept has been useful. 
With it, we divide the problem of determining 
the tower packing height into two parts: find- 
ing the height of a transfer unit H, and find- 
ing the number of transfer units N. Of course, 
the H and N used to calculate the packed 
height must be based on the same driving 
force. 

Definitions of the number of transfer units 
for various cases will be found on p. 129. The 
definitions are general relations, valid when 
operating and equilibrium lines are either 
curved or straight. 

A rigorous determination of the number of 
transfer units involves graphical integration. 
However, we may approximate the integral 
with considerable accuracy by a new graphical 
method. This new method uses definitions of 
graphical N’s shown on p. 129. 

For cooling tower and distillation opera- 
tions, N’’ = N. For absorption, N’ differs 
from N by the factor (1 — y) or (1 — 2@), as 
the case may be. We define the mass transfer 
coefficient to include inert mean pressure 
effects, if any. For convenience, consider N,’". 

We see that one graphical transfer unit cor- 
responds to a change in y that is equal to the 
average driving force causing the change. In 
other words, N.’” may be divided into a num- 
ber of lesser integrals, each of which is equal 
to one graphical transfer unit (except possibly 
the last one which will correspond to a fraction 
of a graphical transfer unit). The upper limit 
of each integral is chosen so that the integral 
(except the last one) corresponds to one 
graphical transfer unit (see below). 


This method of stepwise calculation should 
not be confused with the McCabe-Thiele 
method of handling stagewise calculations. 
This new graphical method simply approxi- 
mates the integral and in no way implies 
equilibrium between the bulk streams at any 
point. 


Graphical Gas Transfer Unit 


Let’s find N,”’* for absorption (Fig. 1). 
First, we locate the gas interface curve (x vs. 
y:) by drawing several tie lines that establish 
the locus (2,y,). A tie line locates the equilib- 
rium interface composition corresponding to 
any particular passing gas and liquid bulk 
compositions and has a slope equal to —k,a 
pu/k,aP. Tie lines will be parallel whenever 
k,a and k,a and py do not vary with composi- 
tion, but, in general, both coefficients may vary 
with composition due to the effects of the non- 
diffusing components and varying mass veloci- 
ties. 

Next, we locate the locus [a2, (y + y,)/2] 
of the midpoints of vertical lines connecting 
the operating and gas interface curves. We'll 
refer to this curve as the construction locus. 
It’s not actually necessary to construct the gas 
interface locus—the construction locus can be 
obtained directly from points located by the 
various tie lines. 

Starting at the bottom of the operating 
curve, A in Fig. 1, we draw a horizontal line 
intersecting the construction locus at B. We 
extend the horizontal line a distance equal to 
AB, so that AB = BC. Next we draw a verti- 
cal line through point C that intersects the op- 





TRANSFER UNITS... 


Find Gas Transfer Units 
Plot operating conditions 
Equilibrium curve 

Gas interface 
Construction locus ~ 
Operating curve 


ra 


Gas composition, y 


Tie lines 








Liquid composition, x 


Start first transfer unit at bottom ... Or begin at the top 


erating curve at point D. The change in y from 
A to D corresponds to one graphical gas transfer unit. 

For proof of the construction, we assume that the 
operating and gas interface curves are straight over 
the range of a transfer unit.* Since AB = BC, by 
similar triangles EB = 4CD. But EB = 4EF, where 
point F is on the interface locus since the construction 
locus determines (y + y,)/2 for any x. Therefore, 
4CD = 4EF, or CD = EF. Since CD is the change in 
y and EF is the average driving force causing the 
change, this step represents one graphical transfer 
unit. 

If we start the calculations at the top of the operat- 
ing line, we modify the procedure as follows. Starting 
at A’, we draw a vertical line to B’. Point B’ is deter- 
mined by the condition that a horizontal line through 
B’ is divided in half by point C’, which is the inter- 
section of the horizontal line with the construction 
locus. Point B’ must be determined by trial. This pro- 
cedure is used to go down the column and determine 
the total number of gas transfer units. 

We use the method outlined above to find the integral 
number of transfer units. The last fraction of a 
graphical transfer unit is found by dividing the final 
change in y by the average driving force causing the 
*When we assume that the operating and equilibrium curves 
are straight over the range corresponding to one graphical 
transfer unit, this graphical method locates the arithmetic aver- 
age of (y—yi) between values of y corresponding to one graphi- 
“al transfer unit. This average is not quite correct, since when 
both operating and equilibrium curves are straight over a given 
range, the correct average value of (y—yi) is the logarithmic 
mean. However, in most cases, the initial and final values of 
(y—yi) corresponding to one graphical transfer unit are suf- 
ficiently alike to justify the arithmetic rather than the logarith- 
mic mean. When the initial and final values of (y—y:) differ 
by as much as a factor of two, the arithmetic mean is in error 
by less than 5%. This also applies when the other driving forces 
are used, 
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Find Liquid Transfer Units 
Equilibrium curve cae 
Liquid interface -—-—--— 
Construction locus 
Operating curve — 


Gas composition,y 








Liquid composition, x 


Step off Nv -- Final fraction ; ¢d/ab 


change. This is shown graphically in Fig. 2 for liquid 
transfer units, and is analogous to the gas case. 


Graphical Liquid Transfer Unit 


In absorption, the number of graphical liquid trans- 
fer units N,”’ may be found in a similar manner. First, 
we locate the construction locus of (a, + x)/2 vs. y 
as shown in Fig. 2. This is done by finding x and 7, 
corresponding to y by means of a tie line, and then 
locating the midpoint of the line connecting « and 2,. 
By doing this for several values of y, the construction 
locus may be drawn. Again we assume that both the 
operating and equilibrium curves are straight over the 


Nomenclature 


a Transfer area per unit volume of packing. 
7 Mass velocity of dry air. 
hi Water film heat transfer coefficient in cooling tower. 
i Wet air enthalpy in water cooling tower. 
iy Air interface enthalpy in water cooling tower. 
Ke Gas film mass transfer coefficient based on pres- 
sure driving force. 
k,’ Air film mass transfer coefficient based on humidity 
driving force. 
Liquid film mass transfer coefficient based on con- 
centration driving force. 
Total pressure. 
Bulk liquid composition. 
Interface liquid composition. 
Composition of liquid in equilibrium with bulk gas. 
Bulk gas composition. 
Interface gas composition. 
Composition of gas in equilibrium with bulk liquid. 
Molal liquid density. 
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range corresponding to one graphical transfer unit. 
In this case it is most convenient to begin at the top 
of the operating curve. 

Starting at A in Fig. 2, we draw a vertical line inter- 
secting the construction locus at B. We extend the 
vertical line to point C so that AB = BC. A horizontal 
line through C intersects the operating curve at D. 
This change in x corresponds to one graphical liquid 
transfer unit. 

Proof of construction is similar to the gas transfer 
unit case. 

We see that when either the gas or liquid film re- 
sistance is controlling, the tie lines are either hori- 
zontal or vertical, as the case may be. Then the new 
method is reduced to essentially the same as that of 
Baker’. Similar to the method of White’, the present 
procedure will be slightly in error if the curvatures 
of the operating and equilibrium curves are great. 

We can determine number of graphical liquid trans- 
fer units starting at the bottom of the operating line 
by modifying the procedure in similar manner to the 
modification for determining the number of graphical 
gas units starting at the top of the operating line. 

The graphical procedure for stripping is the same 
as for absorption, except that the calculations are more 
conveniently begun at the opposite ends of the operat- 
ing line. 

In the special case of the air-water cooling tower 
system, we may use the enthalpy-temperature diagram 
for this new graphical technique. In this case, the tie 
lines relating interface and bulk gas enthalpies have 
slope —h,a/k’,a and the operating line has slope L/G. 
The tower height is the product of H, and N,, where 


Compare Transfer Units 
Standard 
Transfer Units 


Graphical 
Transfer Units 


For absorption: 


Number of gas 
transfer units, N. = 


Number of liquid ‘ 


: ax 
transfer units, N= 


(=x) (x= x) 
Ky 


Over-all gas Ye 


transfer units, N = et 
0G 


Tj <n = : 


Over-all liquid 2 
dx 
transfer units, N = ——$—$———————— 
Gh (1-x)(x*-x) 
ay 


For water—cooling tower: 


Io 
2 


Number of . 
transfer units, N; = — 3 , 
V ti —'g/ 
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. . « TRANSFER UNITS 


H, = G’/k,/a. Calculation is conveniently begun at the 
the top of the operating line. Construction is identical 
with that presented for absorption. 


Actual Transfer Units 


As we noted before, number of transfer units is 
equal to number of graphical transfer units for water- 
cooling tower and distillation operations. In absorption 
the two units differ by the factor (1 — y) or (1 — 2). 
If (1 — y) varies a small amount, an average value for 
the entire column is satisfactory. However, if (1 — y) 
varies considerably throughout the column, we should 
compute the average value of (1 — y) for each graph- 
ical transfer unit. Then we divide each graphical 
transfer unit by its average (1 — y) and the sum- 
mation of all gives the total number of actual transfer 
units. The same applies, of course, to variations in 
(1 — x) for determining N,. 


Example 


We can compare the adequacy of the new method 
with the standard procedure of graphical integration. 
Let’s consider an absorption tower design presented 
in McCabe and Smith (“Unit Operations of Chemical 
Engineering,” McGraw-Hill, 1957, p. 645). A tower 
packed with 1-in. Raschig rings is to be designed to 
absorb sulfur dioxide from air by scrubbing the gas 
with water. The entering gas is 20% SO, by volume 
(y, = 0.20), and the leaving gas is to contain not more 
than 0.5% SO. by volume (y, = 0.005). The entering 
H.O is SO.-free (x, = 0). The temperature is 30 C. 


Try the Example 
0.20 











Gos composition, y 


Fig.3 





a] 
0.002 


1 
0.006 


0.004 


Liquid composition, x 





TRANSFER UNITS .. . 


Expand the Pinch 
0.03 





4. 4 
0.001 0.002 


Liquid composition, x 





and the total pressure is 2 atm. The water flow is to 
be twice the minimum. The air flow rate (SO.-free 
basis) is to be 6.90 moles/(hr.) (sq. ft.). What depth 
of packing is required? 

The following equations are the applicable mass 
transfer coefficients: 

kia py = 0.152 G,°* 
kaP = 0.028 G,%7 G,% 

where G, and G, are the mass velocities of liquid and 
vapor, respectively, in lbs./(hr.) (sq. ft.), based on 
total tower cross section. The equilibrium curve is 
shown on the x-y diagram. 


Solution 


The minimum water rate is calculated by using the 
equation of the operating line passing through points 
(a,*, vy») and (x,, y.). The material balance over the 
entire column can be written as 


Guo’ ae Ta = Gu, | ero Yo 
*l1l-z 1 —Z, Mel ily 1 — Ye 


where Gy,’ and Gy,’ are the molal mass velocities of 
SO,-free air and of water respectively. 

From the equilibrium curve, when y, = 0.20, x,* = 
0.0092, and the minimum water rate from the material 
balance is Gy.’ = 182 moles/(hr.) (sq. ft.). Actual 
water rate is twice the minimum, 364 moles/(hr.) (sq. 
ft.), and x, is calculated from the material balance 
using this rate. The value of x, is 0.00462 or about 
0.005. The equation for the operating line is 


OWEN T. HANNA is an in- 
structor of chemical engineer- 
ing at Purdue University. He 
received his B. S. from Purdue 
in 1957 and, after working 
with Linde Co., began his 
graduate studies. A member 
of Tau Beta Pi, Hanna is in- 
terested in thermodynamics 
and heat and mass transfer. 


0.005, 
0.995 


Y  _ 9.0001 
ae 


364 —"—_ = 6.90 _ a 
l1—2z l1—y 


Neglecting x in the term (1 — 2), 


x = 0.0189 ; 


from which the operating line is constructed. 

To calculate the mass transfer coefficients, mass 
velocities of both gas and liquid streams are obtained 
from the material balances over the tower. The SO.- 
free air flow is 200 lb./(hr.) (sq.ft.). The SO, enters 
with the gas at 111 lb./(hr.) (sq.ft.). The SO, leaves 
with the gas at 2 lb./(hr.) (sq.ft.)., and the total exit 
gas flow is 202 lb./(hr.) (sq.ft.). The SO. is absorbed 
by the water at 109 lb./(hr.) (sq.ft.). The water rate 
fed to the top of the tower is 6,550 lb./(hr.) (sq.ft.), 
and the strong liquid rate is 6,660 lb./(hr.) (sq.ft.). 

The liquid resistance does not change appreciably 
from top to bottom of the tower. The liquid coefficient 
can be calculated from the average mass velocity of 
the liquid, which is 6,550 + (109/2) = 6,610 lbs./(hr.) 
(sq.ft.). Then k,apy = 206. 

Gas resistance at the bottom of the tower is appre- 
ciably greater than that at the top because of the 
change in G,. The quantity k,aP is calculated for both 
ends of the packed section and the arithmetic average 
used as a constant. Thus 

(kya P), = 14.1 

(k,aP), = 10.4 
The average of these is 12.3. Slope of the tie lines is 
—206/12.3 or —16.7. The average value of 1/H, = 
k,aP/G, over the column is 1.56 ft. 


Using Old Method 


Intersections of tie lines with the equilibrium curve 
give values of y, corresponding to assumed values of y. 
By plotting 1/(1 — y) (y — y.) vs. y, the value of N, 
may be determined by finding the area under the curve 
between y = 0.005 and y = 0.20. This integral is the 
number of individual gas transfer units. McCabe and 
Smith have found graphically that the value of the in- 
tegral is 12.72, and the height of packing 8.15 ft. 


Using New Method 


With the new method, the tedious integration is 
eliminated. Equilibrium and operating lines are plot- 
ted as above on the 2-y diagram. Tie lines establish 
the construction locus of midpoints of the gas-phase 
driving force (y—y,). Starting at y = 0.005, the 
graphical transfer units are stepped off as shown in 
Figs. 3 & 4. Construction gives 11 graphical units, 
plus the final fraction. The final fraction is Ay/(y — 
Ysav = (0.20 — 0.188)/(0.193 — 0.147) = 0.26. 

For absorption, the value of Nz differs from No” 
by the factor (l—y). Since the value of (l—y) does 
not vary greatly throughout the column, an arithmetic 
average over the whole column may be used. Thus 
(1 — y)ew = (0.8 + 0.995) /2 = 0.898, and N, = 11.26/ 
0.898 = 12.54. The height of packing using N, deter- 
mined by the new technique is 12.54/1.56 = 8.04 ft. 
This varies from the graphical integration technique 
by 1.4%. 

REFERENCES 
1. Baker, T., Ind. Eng. Chem., 2%, 977 (1935). 
2. White, G., Trans. AIChE, 36, 359 (1940). 
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ABSCISSA choice depends on 
the extent that the major proc- 
ess components are affected. 
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DIFFERENT PROCESSES for 
the same product or different 
products purities affect costs. 
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Production rate 


PRODUCTION RATES that de- 
pend on various specifications 
have to be adjusted to one. 
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PARAMETERS are useful for 


rating offsites, power plants, 
indoor or outdoor installations. 
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TOTAL FACTOR of multiple- 
product unit equals the sum 
of individual product factors. 
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EXPERIENCE lets factors such 
as remoteness be gaged be- 
tween a pair of cost curves. 


Make Your Own Cost Charts 


Here’s the answer to your worries on the scarcity of good cost esti- 


mating data. Make your own charts and you're sure they’re good 


HARRY L. STRICKLING, Chemical Engineer, Dumont, N. J. 


Le an engineer working for 
a chemical manufacturer or 
petroleum refiner; or maybe for an 
engineer-contractor. You’ve built a 
number of chemical plants or re- 
fineries over the years; you’re plan- 
ning to build more and you want to 
know what they’ll cost. So natur- 
ally . . . you think of the plants 
you’ve already built since there’s 
nothing like a record of what some- 
thing has cost for predicting what 
something will cost. 


But, you find things aren’t that 
easy. The plant you built back in 
1953 isn’t the same size as the pro- 
posed one; it was designed to 
charge a different stock and vield a 
product with different specifica- 
tions. Besides, it had special found- 
ation requirements and was a little 
gold-plated anyway. To top it off, 
how much would even the same 
plant cost today, to say nothing 
about a year from now when it’s 
proposed to be built. 
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Perhaps you’ve tried to escalate 
the costs of a number of plants of 
various sizes up to the present and 
then plotted cost against size on log 
paper. Jznterestingly enough, you 
probably found a pattern of points 
you could ccrrelate as well by draw- 
ing a circle as by drawing a 
straight line. 

Perhaps you drew a line with a 
slope of six-tenths among the 
points and then tagged each point 
and attached a sheaf of notes ex- 
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plaining why each point is above or 
below the line. 

Well, that’s one way of doing it. 
But, you probably found that even 
though the chart and notes are 
clear to you (since you worked them 
up) they make pretty discouraging 
reading to the man trying to get 
out an estimate. He doesn’t know 
whether to read the notes or not 
because they mostly tell him why 
the chart doesn’t apply. So he 
either disregards the notes or the 
whole chart and works up a de- 
tailed estimate. This is just what 
the chart was supposed to keep him 
from doing. Or, he turns to a pub- 
lished chart that has no notes. 

How valid are published charts 
for your particular case? You’re 
understandably reluctant to use 
them since you don’t know how they 
were derived or if they’re talking 
about the same thing you are. How 
are they derived anyway and how 
can you derive your own? 


Charts Fit the Job 


First thing, decide what you 
want your charts to do. Remember, 
a chart doesn’t substitute for an 
estimate based on complete detailed 
design, supplemented by actual 
quotes of major equipment items. 
However, it’s a reasonably sharp 
tool, applicable not only for order- 
of-magnitude estimates for study 
purposes, but also for estimates 
upon which appropriations may be 
based or quotations submitted. 

Hone the chart to a degree com- 
mensurate with the job it’s meant 
to do, neither too blunt to do an 
accurate job, not too sharp in com- 
parison with the sketchy informa- 
tion available to the estimator. 
Therefore, in making your chart, 
the first rule is: Don’t require in- 
formation to use the chart that the 
prospective user isn’t likely to have 
at the time he’s using it. Also, all 
information he does have, should be 
capable of being used. 

Now to get specific. The abscissa, 
or major variable, is a number rep- 
resenting size or capacity. But, is 
it enough to designate the size 
merely by a charge rate or a prod- 
uct rate? These are satisfactory for 
some simple processes and they 
meet the requirement of being 
known to the estimator. For other 
processes, they may not reflect costs 
accurately enough and therefore 
some other abscissa should be used. 
Where a solvent is. used in an ex- 
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traction process, for example, the 
combined rate of charge stock and 
solvent will probably be found to be 
preferable. 

For conversion or cracking proc- 
esses in which some of the original 
charge disappears and several prod- 
ucts appear in its place, neither a 
simple charge rate nor a simple 
product rate is satisfactory. De- 
pending on the process, the ab- 
scissa might be any of the follow- 
ing: 

e Combined charge and recycle 
rate: charge rate times recycle 
ratio. 

¢Catalyst regeneration capa- 
city: coke burning rate, for ex- 
ample. 

eCharge rate times conver- 
sion: conversion expressed as a 
fraction of feed disappearance. 

Your choice depends on the ex- 
tent the major components of the 
process are affected. For example, 
say a process contains a large reac- 
tion or conversion section, a large 
catalyst regeneration section and a 
large product separation or frac- 
tionation section. The only abscissa 
that adequately reflects the size of 
all three is charge rate times con- 
version. This type of chart is 
shown in Fig. 1. 

To use this chart, the estimator, 
of course, needs to know the con- 
version percentage. However, this 
information should be available at 
the time an estimate is required. 

Production rates themselves de- 
pend on product specification. In 
such cases it’s essential that rates 
based on various specifications be 
adjusted to apply to a single specifi- 
cation—usually the one most likely 
to be the basis of future designs. 
To cover the possibility that future 
designs may not be based on this 
specification, provide a conversion 
table with the chart, so that the 
estimator can make any adjust- 
ments necessary. 

For example: Production rate of 
a given polymer unit depends on 
the Reid vapor pressure (R.V.P.) 
specification of the product. Adjust 
the rate for each unit you are plot- 
ting so that a single basis applies 
to all, say 3.5 psi. R.V.P. Abscissa 
as shown in Fig. 2 is given as pro- 
duction rate, barrels/stream day 
(bpsd.). Conversion table reads: 

R.V.P., psi 


3.5 


An estimator requiring the cost 
of a polymer plant to produce, say, 
1,400 bpsd. of 12 psi. R.V.P. poly- 
mer, enters the chart, not at 1,400 
bpsd. but at 1,400 x 0.87 = 1,220 
bpsd. 

Some plants, such as treating or 
sweetening plants, are designed to 
treat either one or several products. 
In a multiple-product plant, some of 
the equipment is common to all 
products and some to each individ- 
ual product, 

This means, a multiple-product 
plant is somewhat cheaper than two 
or more single-product plants treat- 
ing the same total quantity, but 
more expensive than one single- 
product plant treating that same 
quantity. 

Here, the slope of the line must 
first be established by plotting costs 
of single-product plants. Then, add 
multiple-product plants by plotting 
them at a synthetic combined 
charge rate such that: 

Q." = Q.* + Q.* + Qs"... 
where 7 is the slope of the line and 
Q,, Q., etc. are individual product 
charge rates. 

This technique yields a single 
curve, shown in Fig. 3, that not 
only applies to single and multiple- 
product plants alike, but also ac- 
counts for differences in ratios be- 
tween the individual rates for the 
products in the multiple-product 
plants. 

Offsites are more difficult since 
designs are less standardized than 
for process units. 

In some units, such as cooling 
water, power and lighting dis- 
tribution, the rated capacity, in 
gpm., or kw., is satisfactory. How- 
ever, when considerable spare ca- 
pacity is provided, such as in a 
stream or electric power plant, the 
installed capacity rather than the 
rated capacity, is probably more 
realistic. 

Which to use depends somewhat 
on company policy regarding spare 
capacity. If the policy is to provide 
just a spare boiler or generator and 
nothing else, you’d better stick 
with rated capacity, but you’re go- 
ing to have trouble if the spare 
capacities you are plotting vary 
greatly, say from 20% to 100%. 

If, on the other hand, the policy is 
to provide spare capacity to the ex- 
tent that the spare equipment could 
be operated along with the regular 
equipment; if, in other words, the 
spare capacity really represents 
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overcapacity, then total installed 
capacity is the proper figure to 
use, 

Capacity of tankage, of course, 
is total barrels. Yard lines, too, may 
be correlated by means of total bar- 
rels of tankage, since lines serve 
only to transport process streams 
from tankage to process unit and 
back to tankage. Actually, a chart 
for yard lines is of greater neces- 
sity than one for tankage, since 
tankage may be estimated from in- 
dividual tanks if a list is available, 
while no such simple solution is 
possible for yard lines. 

Buildings are a special problem, 
Since they are the least standard- 
ized in design and function. Con- 
tractors would best not attempt 
such a correlation since each client 
probably has different ideas on 
type, number, size and _ specifica- 
tions of buildings. 

But, a given refiner probably has 
a standard complement of build- 
ings, built to certain company 
standards, that go along with each 
new refinery. Size of these build- 
ings depends on the refinery’s size. 

Use a number that represents the 
size of the refinery as the abscissa 
of the building curve. This can be 
the cost of all the process plants in 
the refinery. Such a figure is known 
to the estimator since he esti- 
mated the cost of the process plants 
first. It is admittedly not as satis- 
factory as a direct indication of ca- 
pacity, as with the utilities and 
service facilities, but if you under- 
stand its limits, it can be almost as 
useful. 

However, a single figure repre- 
senting size may not cover certain 
major variations that affect cost. 
Here, it’s necessary to introduce 
parameters. In this case, each chart 
consists of two or more parallel 
curves instead of a single curve. 
Examples of parameters are: the 
various processes for producing 
such chemicals as ammonia, ethy- 
lene or urea or the various purities 
obtainab!e with any of these proc- 
esses. This is illustrated in Fig. 4 
on the first page. 

Other examples are types of 
crudes for distillation units, types 
of catalyst for a given catalytic 
process (Fig. 2) and design severi- 
ties, as shown by an indication of 
product quality such as octane or 
octane number. 

For offsites, parameters are also 
useful. Indoor or outdoor installa- 
tion is important for power plants 


(Fig. 5). For steam power plants, 
make a division between fire-tube 
and water-tube boilers and for elec- 
tric power plants between turbine 
and diesel drive. 

For buildings it’s necessary to 
take account of some factor influ- 
encing the extent buildings are pro- 
vided, even within a given com- 
pany. Such a factor probably turns 
out to be the location of the plant 
or refinery. Location in an indus- 
trial area requires smaller build- 
ings than one in a remote area, par- 
ticularly service buildings such as 
shops, storehouses, and garages. 

Size of administrative buildings, 
however, such as office buildings, 
laboratories, cafeterias, etc., is 
also affected by the nearness of the 
plant to sources of skilled labor and 
office help, outside laboratory facil- 
ities, and eating places. 

It may be necessary to draw not 
one or two or even three lines, but 
rather a band, such that the upper 
edge of the band refers to the re- 
motest areas, and the lower edge to 
the closest areas, within the experi- 
ence covered by the chart (Fig. 6). 
It’s up to the estimator using the 
chart to gage the relative remote- 
ness of the location of the new 
plant, and to read the chart accord- 
ingly. 

Another location factor concerns 
climate. However, this is relatively 
minor and may simply be superim- 
posed on the remoteness factor, 
since industrial areas are mostly 
located in temperature climates. 


Extras are Troublesome 


Well now, what about extras, 
those troublesome items that are 
added to certain plants and not to 
others and which throw your costs 
out of whack? What about feed 
treaters such as desalters or pre- 
fractionators and product treaters 
such as stabilizers, rerun units, and 
scrubbers? What about piling, sub- 
stations, unusual spare equipment, 
extra storage facilities, or unusual 
drivers such as gas turbines? 

Only way to treat such items is 
to define specifically the scope of 
your chart and then adjust actual 
costs of the units to compensate. 
This, of course, means you will not 
plot actual costs in every case. Some 
of the costs are adjusted costs and 
may involve a bit of estimating 
themselves. 

For example, although it’s rela- 
tively easy to subtract the cost of 
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a rerun column and its associated 
exchangers, vessels, pumps, and 
even instruments from the total 
cost of a process plant (assuming 
that you want the chart without a 
rerun unit and so state), the cost 
of piping, foundations, structures, 
insulation, etc. is more difficult to 
back out and probably has to be 
done on a ratio basis. 

Of course, select the scope of 
your chart to require the least 
amount of such addition or subtrac- 
tion, both on your part and on the 
part of the estimator who uses the 
chart. 


What Dollars to Use 


Now we come to the actual figure 
you'll plot on the ordinate of your 
chart. This is where many charts 
fall down because they fail to take 
into account that costs are chang- 
ing all the time. 

An index is the obvious answer. 
But which index and how do you 
use it? To answer the second ques- 
tion first, nothing is easier. Simply 
divide the cost by the index at the 
time the cost was incurred. Result 
isn’t a cost but a “cost factor,” a 
factor being defined as one element 
of a product. In this case, the prod- 
uct is the current cost and the other 
element, with which the cost factor 
is multiplied, is the current index. 

Numerically, the cost factor is 
the cost in the base year of the 
index being used, divided by 100. 
Since costs of complete units are 
usually given in thousands of dol- 
lars, the cost factor is the base year 
cost divided by $100,000. Thus, the 
cost factor of a $1,350,000 plant 
built when the applicable index was 
180 is: 7.5. 

Advantages of plotting cost fac- 
tors are as follows: 

eThere’s no question about 
whether or not the chart is up-to- 
date. It never is, but, with the cur- 
rent index, it always is. 

e Only one index, the current 
one, is required. But, that one in- 
dex can’t be dispensed with. This 
is as it should be. Virtue of using a 
cost factor rather than simply a 
base year cost is here apparent. Any 
man using the chart isn’t likely to 
forget that he needs an index when 
he reads the cost factor of a unit is 
7.5, whereas he might if he read 
that the cost was $750,000 but 
missed the fact that this is the 
1946 cost. 

As to the indexes to use, this, of 
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course, is very important, although 
a bit outside the scope of this ar- 
ticle. Experiences as to applicabil- 
ity of the various published indexes 
seem to differ even among com- 
panies in the same line of business. 

You might try making up your 
own. This may be better for your 
purposes than any published index. 
However, a word of caution. Al- 
though a single index probably 
suffices for all process plants, it 
doesn’t do for the offsites. In fact, 
many offsite plants require their 
own indexes because they are often 
dominated by a single class of ma- 
terial, such as tanks, piping, elec- 
tric cable, sewer pipe, etc. 

Don’t lose heart, though. You 
may be able to synthesize an index 
using a published process plant in- 
dex, such as Nelson, along with 
some of the commodity or group in- 
dexes published by the Bureau of 
Labor Statistics. 


Now for Actual Plotting 


Well, now that you know your 
coordinates, you’re ready to plot 
them on a sheet of logarithmic pa- 
per, probably two-cycle each way. 

If everything goes according to 
plan, you ought to get a procession 
of points going roughly from south- 
west to northeast. Or maybe two or 
three processions if you’ve used a 
parameter. 

If any point is very far out of 
line, don’t be satisfied. There’s got 
to be a reason and you can find it if 
you dig a little. Here’s where a 
good code of accounts is a big help, 
as it was back when you were jug- 
gling those extras. An extra you 
missed before, or some field pur- 
chases that somehow didn’t get 
included in the total cost of the 
unit, stand out like sore thumbs 
and you can take the proper steps 
to get that point back in line. 

Be honest with yourself. Don’t 
push the point into line just be- 
cause you somehow feel that it 
ought to be there; because you got 
a good (or bad) break on that par- 
ticular job and it’ll never happen 
again. This may indeed be so, but 
usually it isn’t. Usually there’s a 
more concrete reason and it’s up to 
you to find it. 

Now to draw the line. Here is 
where your rigorous approach pays 
off. You don’t have to say that one 
point is not as good as another, that 
one is probably a little high and 
another a little low. Your whole ap- 
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proach has been toward seeing that 
each point has equal weight. Now, 
instead of shifting your triangle 
around to see how the line looks 
best, apply what is known as the 
method of least squares. 

Least squares method is ordinar- 
ily employed to draw a straight line 
among points plotted on rectilinear 
coordinates. When logarithmic co- 
ordinates are used the method is 
revised: 

y=a+bz (1) 
log y = loga + blogz (2) 


Substituting the terms from Eq. 
2 for the corresponding terms from 
Eq. 1 into the simultaneous equa- 
tions used to determine the least 
squares line on rectilinear paper 
(see any book on statistics for the 
derivation of these equations), we 
obtain 

nloga + bd logz = ZS logy 

log az log x + b= (log z)* = = log z log y 


where m is the number of points 
plotted. 

Working out the least squares 
method requires more time than 
simply drawing in a line, You'll 
need four-place log tables and a 
calculator. Slide rules won’t do 
since you’ll be taking small differ- 
ences between large numbers when 
you solve those simultaneous equa- 
tions. Once you get the line, there’ll 
be no questions about it. It’s the 
line, not just the way you or some- 
one else sees it. 


Harry L. STRICKLING has had many 
years of experience in this business 
of cost estimating. Over the years 
he’s worked as a project engineer, 
cost engineer, design engineer and 
process engineer. He received a 
B. Ch. E. in 1944 from C.C.N.Y. 
and has done graduate work at New 
York University. Harry was re- 
cently elected to the school board 
in Dumont, N. J. 


A word is in order here about the 
six-tenths rule. Least squares 
method gives you both slope and 
intercept. This means you aren’t 
leaning on the six-tenths rule but 
relying on your own experience. 
However, if you have only two or 
three points, you are in danger of 
being led astray. In such a case, 
discretion may dictate you fix the 
slope at six-tenths and simply de- 
termine the intercept by drawing 
the line midway between the points 
you have, Or, you may fix the slope 
at some other figure based on pub- 
lished data or your own experience 
with similar units. 

Rule-of-thumb to remember here 
is: Plants containing a lot of me- 
chanical equipment are likely to 
have a slope in the 0.7 to 0.8 range, 
while a plant consisting mostly of 
vessels and piping tends to a slope 
around 0.4 to 0.5. 

Also, the inclusion in a plant of 
equipment whose size is independ- 
ent of the size of the main capacity 
determinant of the plant reduces 
the slope of the curve. For exam- 
ple, if your boiler plants include 
instrument and yard air-compress- 
ors, fuel-oil circulating systems, 
drinking-water treating facilities, 
and other items whose size is rela- 
tively independent of steam capa- 
city, the slope of your boiler plant 
curve will be lower than it is other- 
wise. 

Of course, further refinements of 
the above techniques are possible. 
You can calculate the mean or 
standard deviation of the plotted 
points from the curve and express 
it as a reliability or confidence co- 
efficient. You can feed the equation 
of the curve to an electronic data 
processor for estimating by com- 
puter. These refinements are also 
outside the scope of this article, as 
are considerations of whether to 
plot material or erected costs, what 
to do about escalation, how these 
techniques may be modified to apply 
to equipment costs and manhour 
charts, what sort of backup data 
to provide with the charts and how 
to get the cost data in the form you 
want it. 

These questions are largely sub- 
jective and don’t apply any more 
generally than those published 
charts you’re trying to avoid using. 
Purpose of this article is to present 
a logical, step-by-step procedure 
for turning raw cost data into use- 
ful cost-capacity relationships for 
complete process and offsite plants. 
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ORROSIVITY, pressure and tem- 
C perature of the process fluid 
are dominant factors in selecting 
materials of construction for con- 
trol valves. Of course, fluid-flow re- 
quirements still govern valve size. 
Also, valve components, valve trim 
and valve action on failure have a 
direct bearing in the final selection 
of the control valve. 

Before going into more details, 
let’s clarify some additional ter- 
minology applied to control valves. 

As shown in Fig. 1, the valve 
body is a housing with inlet and 
outlet flow connections. It may be 
single-seated in which case it is 
provided with one seat-ring and one 
valve plug having one seating sur- 
face. It may also be double-seated 


*To meet your author see Chem. Eng., 
March 9, 1959, p. 140. 


like the valve body of Fig. 1 and is 
then provided with two seat-rings 
and one valve plug having two seat- 
ing surfaces. 

The bonnet assembly is attached 
to the valve body. The body stem 
moves through the bonnet which 
contains a means for sealing 
against leakage such as a stuffing 
box assembly with suitable packing 
or a sealing bellows. The blind head 
may be with or without guide bush- 
ings. 

Typical guide bushings are shown 
in Fig. 1. The valve plug, in this 
case, has extensions on top and 
bottom which are the valve-plug 
guides. These guides keep the 
valve-plug motion in alignment. 
Drain holes connect the space be- 
hind the guide bushing with the 
process fluid. Otherwise fluid could 
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collect in these pockets and prevent 
the valve plug from moving. Valve 
guide bushings are particularly 
needed in the contoured plug. In 
the V-port plug of Fig. 1, the 
cylinder from which the V’s are cut 
out may serve as the guide. 

The yoke is the structure which 
is supported rigidly on the bonnet 
assembly and carries the diaphragm 
actuator. 

Valve trim consists of those in- 
ternal components within the valve 
body which come in contact with 
the process fluid passing through 
the valve. Valve trim includes com- 
ponents such as seat rings, valve 
stems and valve plugs. 

Valve bodies are generally cast. 
Most frequently used materials for 
valve bodies are cast iron, cast steel 
and bronze. The kind of process 
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fluid determines what material to 
use. If corrosion resistance is an 
important factor, valves can be sup- 
plied in almost any metal which can 
be cast. For corrosion service, typi- 
cal alloys are stainless steel, nickel, 
Monel and Hastelloy. 


Materials of Construction 


Cast iron is commonly used for 
noncorrosive fluids and in some 
cases for slightly corrosive fluids. 
For example: cast iron is generally 
used for water service, although 
water is corrosive on cast iron. 

Cast carbon steel is used more 
extensively than either iron or 
bronze. It is suitable for use on air, 
saturated or superheated steam and 
noncorrosive oils and gases up to 
850 F. Where welding-ends are 
specified, cast carbon steel is pre- 
ferred because of its good welding 
properties. 

For high-pressure and high-tem- 
perature—up to 1,000 F.—service, 
carbon-molybdenum steel is fre- 
quently used instead of carbon steel. 

Chrome-molybdenum steel is a 
good choice for high-pressure steam 
as well as for oils and gases which 
become more corrosive at increased 
temperatures, Also this steel offers 
good resistance to erosion. 


Stainless steels, generally Types 
304 and 316, are used for a number 
of corrosive fluids. Type 316 is a 
favorite in highly corrosive applica- 
tions. Annealing should be speci- 
fied for Types 304 and 316 to take 
full advantage of their corrosion- 
resistant properties. Type 304 is 
also suitable to —300 F. 

Cast bronze is used for steam, 
air, water and noncorrosive gases. 
Certain dilute acids and oils at 
limited temperatures can also be 
handled. 

Other valve materials are: 

e Nickel for reducing solutions 
and strong concentrations of hot 
caustic soda and other alkaline or 
neutral salts. Not desirable where 
strong oxidizing agents are present. 

eDurimet 20 for any concern- 
tration of sulfuric acid at room 
temperature, or similar highly 
oxidizing conditions. 

e Monel for alkalis, salt solu- 
tions, food products, organic sub- 
stances and many of the air-free 
acids. Preferred for reducing 
rather than oxidizing conditions. 

e Hastelloy B for mineral acids 
of extremely corrosive nature. Used 
successfully with hydrochloric, 
phosphoric and sulfuric acids and 
wet hydrogen chloride gas. Not 
recommended for oxidizing agents. 


Standard Valve Body Ratings—Table | 


Cast iron, flange-end 

Bronze or cast iron, screw-end 

Cast carbon steel or cast stainless 
steel, flange-end 

Cast iron, screw- or flange-end 

Bronze 


Cast carbon steel or cast stainless 
steel, flange-end 


Maximum 
Temperature, ° F 
366 
366 


Pressure, 
Psi. 
125 
150 


500 
410 
466 


800 


150 
250 
300 


300, 400 
or 600 


Valve Flange Face-to-Face Dimensions—Table II 


Face-to-Face Dimension,* In. 


125-Psi. lron 
150-Psi. Steel 


Pipe Size, In. 


*ISA, “Recommended Practice RP-4.1.’ 


136 


250-Psi. Iron 
300-Psi. Steel 


7% 

9% 
102 
11 
1212 13% 
14/2 15/2 
185 20 
22% 24 


§00-Psi. Steel 


814 
9% 
11% 
121% 


¢ Hastelloy C for free chlorine 
or acid solutions of ferric and 
cupric salts. Withstands strong 
oxidizing agents. 

An important point to determine 
is the pressure and temperature at 
which the valve is to be used. For 
standard body ratings of various 
alloys, see Table I. 

Smaller valves, 2-in. or less, are 
usually of the screw-end type. On 
larger valves, flanged ends are most 
common. With flanged ends better 
connections can be made and the 
valve can be readily removed when 
necessary. 

Dimensions of flanged-end valves 
have been standardized by the In- 
strument Society of America as 
shown in Table II. Hence, a valve 
-an be removed and replaced by an- 
other valve of the same size from 
almost any manufacturer without 
any change in piping. 

With cast iron and steel valves 
the bonnet and blind heads are 
fabricated from carbon steel bars or 
steel forgings. 

For valve seats and plugs, stain- 
less steel is generally used. How- 
ever, in specifying this material, it 
is not sufficient to consider only 
corrosive conditions or pressure- 
temperature limitations, but also 
pressure drops, erosive conditions 
and wire-drawing. Wire-drawing 
refers to the scratching of the 
metallic surface of the valve by the 
fluid passing through at high 
velocity. Steam is a particularly 
serious offender in this respect. 

Clean fluids with pressure drops 
of 200 psi. or less can be success- 
fully handled with Types 304 or 
316 stainless. However, where seri- 
ous abrasion is present such as in 
slurries or dust-bearing gases, pres- 
sure drops of 50 psi. or less can 
wear an untreated stainless steel 
surface surprisingly fast. Further- 
more, the maximum temperature at 
which stainless steel should be used 
is about 750 F. because its hardness 
becomes seriously affected. 

For example: Type 440-C stain- 
less steel can be surface hardened 
to give a hardness of approximately 
Rockwell C-55. The surface then 
has excellent erosion resistant prop- 
erties and is suitable for high pres- 
sure drops. 

About the hardest surface avail- 
able is Stellite. This finish is a 
special nonferrous alloy of cobalt, 
chromium and tungsten. Hardness 
of this alloy is not materially af- 
fected by heat up to 1,500 F. Stel- 


April 6, 1959—CuemicaL ENGINEERING 





Conventional 


ffing box 
requires lubrication 


gland 


 P-Packing 


. 
ES 


e~Grease 
lantern 





lite parts may be solid. Frequently, 
Stellite is welded onto the wearing 
parts of seats, plugs, guide-bush- 
ings and valve-plug guides. Stel- 
lite is unaffected by most common 
chemicals. 

Other materials that resist abra- 
sive conditions are chromium car- 
bide and tungsten carbide. 

Bronze is used in low-pressure 
service where stainiess steel may 
corrode. In cases where the valve 
body consists of special materials 
such as Durimet 20, Monel, nickel 
or Hastelloy, trim parts are usually 
made of the same material. 


Valve Packings 


Stuffing box assembly is capped 
with either a nut as shown in Fig. 
2 or with a flange. Packing is 
tightened by turning down on the 
stuffing box nut or, in the case of a 
flange, by turning down the nuts 
on the bolts which bear down on 
the flange. In stuffing boxes with 
springs like the Teflon V-rinz pack- 
ing in Fig. 3, the nut can be tight- 
ened all the way, since the spring 
provides the proper force. 

However, where springs are not 
provided, as in the graphited pre- 
formed packing in Fig. 2, the nut 


Tetrafluoroethylene 
packings 
need no lubricant 


. CONTROL VALVE 


Cooling fins 
permit 725 F. 


sails temperature 


Body temp | 


limited to 


345 F. 


Stuffing, 


thrust -ring 





should be finger-tight only. Do not 
attempt to eliminate leakage by fur- 
ther tightening. If leakage is ex- 
cessive, lubricant must be added or 
packing must be replaced or the 
stem is scratched. Unless seriously 
objectionable, slight leakage is rec- 
ommended because it often assures 
a freely operating valve. 

Practically all packings, except 
those of pure Teflon, require lubri- 
cation to reduce friction between 
packing and valve stem. / lubri- 
cator with isolating valve and lubri- 
cant ring or grease lantern distrib- 
utes lubricant through the packing 
as shown in Fig. 2. 

Graphited asbestos rings have 
been largely replaced by Teflon and 
some special combinations. Teflon’s 
greasy texture provides a practic- 
ally frictionless surface and re- 
quires no additional lubrication. 

However, Teflon has very poor 
resiliency. When used as a solid 
ring, this characteristic prevents it 
from providing a seal unless com- 
pressed to a point where friction 
becomes excessive. V-rings as 
shown in Fig. 3 provide satisfactory 
service and are extensively used. 

Teflon may also be used in com- 
bination with asbestos. This Teflon- 
asbestos combination consists of 
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pure long fibers of woven asbestos 
impregnated with Teflon and woven 
into rings. Teflon is useful at tem- 
peratures up to 500 F. When 
higher temperatures occur, cooling 
fins are generally necessary. 

For a comparison of the perform- 
ance of valves with and without 
cooling fins, see Figs. 4 and 5. Fins 
built into the bonnet offer as much 
air-cooled surface as possible be- 
tween the valve body and the pack- 
ing. Temperature readings shown 
in Figs. 4 and 5 were obtained from 
laboratory tests of the Fisher Gov- 
ernor Co. 

Valve-body temperature of the 
valve without fins was about 345 F. 
For this case a packing temperature 
of 303 F. was measured. Hence, a 
cooling effect of 42 F. occurs be- 
tween body and packing. However, 
for the valve with cooling fins, 
valve-body temperature was 725 F. 
Temperature at the packing did not 
rise above 260 F. Therefore, cool- 
ing effect is 465 F. or more than 
ten times that of the conventional 
valve. 


Valve Seating Arrangements 


A double-seated valve has the ad- 
vantage that one plug always moves 
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CONTROL VALVE... 


Air to Close Valve 
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with the stream, the other against 
it. In Fig. 1, fluid entering the 
valve flows through the upper port, 
pushing upward against the upper 
plug. It also flows through the 
lower port, pushing downward 
against the lower plug. 

Construction of double-seated 
valve is such that the upper port 
is rx to 4-in. larger in diameter than 
the lower port. This permits easier 
assembly, since the lower plug 
slides through the upper seat ring. 
This design is frequently referred 
to as a semi-balanced construction. 

Unbalance of forces in the closed 
position is due to the pressure drop, 
existing under these conditions, 
across the valve and the area dif- 
ference between the two ports. Even 
in the semi-balanced valve, this un- 
balance is negligible. 

However, there are dynamic 
forces* which are active in,all other 
valve positions. These forces de- 
pend on valve design and mass 
velocity of the process fluid. The 
forces act either as torsional forces 
which tend to rotate the valve plug 
like an impeller, or as thrust in a 
vertical direction. 

Torsional forces are particularly 
pronounced with V-port plugs. 
These plugs have generally neg- 
ligible thrust forces. However, con- 
toured plugs are practically free 
from torsional forces but show 
thrust forces which reverse in di- 
rection when the valve is about two- 


*Cc. F. King and G. F. Brockett, “‘Dy- 
namic Force Reactions in Double-Ported 
Valves,” ASME Paper No. 51-SA-1, 1951. 
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thirds open. At about one-third 
opening, the forces are at their 
maximum. Nevertheless, these 
forces are far smaller than those 
of a single-ported valve. 

In the double-seated valve the 
fluid moves through two inner ports 
while in the single-seated valve it 
moves through only one. Conse- 
quently, under the same conditions, 
the double-seated valve allows a 
slightly larger flow. However, the 
single-seated valve has the advan- 
tage that it allows tight closing. 

Double-seated valves should never 
be expected to close tight, no matter 
how perfectly they may be ma- 
chined and ground. They may per- 
form perfectly in the shop. When 
they are installed, small dimen- 
sional changes produced by the 
process fluid temperature usually 
suffice to make them leak. However, 
a double-seated valve should be 
given preference, unless tight clos- 
ure is required. 


Valve Action on Failure 


A valve may open, close or re- 
main in its last position when the 
actuating power fails. The dia- 
phragm-and-spring valve either 
opens or closes when the air-pres- 
sure signal from the controller fails. 
This generally depends on the posi- 
tion of the valve plug as shown in 
Fig. 6. 

As a safety measure, many proc- 
esses require that the valve either 
opens or closes on air failure. For 
example: on a steam line it can be 
very dangerous if the valve opens 
on air failur because the valve then 
supplies a maximum of steam to a 
process which is no longer under 
control. Therefore, before installing 
a valve, it is very important to 
determine whether the valve opens 
or closes on failure and if the par- 
ticular action is suitable for the 
process. 

A valve which opens on air fail- 
ure is called an air-to-close or di- 
rect-acting valve. Closing on air 
failures means an air-to-open or re- 
verse-acting valve. In general, an 
air-to-close valve can be converted 
into an air-to-open valve by invert- 
ing the plug and seat-rings. 

Some valves are so designed that 
air can be connected above as well 
as below the diaphragm. In this 
case, to reverse the action of the 
valve requires only changing the air 
connections and readjusting the 
tension of the valve spring. 


Diaphragm-and-spring valves are 
inherently suited to either open 
or close on air failure. Once the 
air pressure is removed, the spring 
pushes the valve stem through its 
travel. To lock such a valve, in case 
of air failure, in its last position is 
rather cumbersome and requires 
expensive locking mechanisms. 

For springless valves, the reverse 
is true. For example: if a hydraulic 
piston is the actuator, then failure 
of hydraulic power removes all posi- 
tioning forces from the piston and 
thrust on the valve plug determines 
valve position. However, it is easy 
to provide an automatic hydraulic 
lock which will maintain the valve 
in its last position independent of 
thrusts. It is also possible to pro- 
vide such a springless valve with a 
mechanism to assure opening or 
closing of the valve in case of 
failure. 


Use Reduced Trim in Valves 


It is not infrequent that a valve 
has to be sized for a certain flow 
with provision for a planned in- 
crease of two or three times in the 
original flow capacity of the line at 
some later date. Under such con- 
ditions the valve may at first op- 
erate under conditions for which 
satisfactory control cannot be ob- 
tained with a valve that also satis- 
fies future needs. In these cases, 
valves with reduced trim are used. 

Reduced trim simply means the 
substitution of the standard plug 
and seat-rings by a smaller set. This 
substitution gives the necessary re- 
duction in capacity while retaining 
the full, nominal body size. 

After installation, a control valve 
is sometimes found to be oversized. 
Frequently, it is easier and more 
economical to exchange the plug and 
seats than to replace the entire 
valve. Reduced trim also finds ap- 
plication where high pressure drops 
or other conditions require great 
mechanical strength. It is custom- 
ary to use l-in. valve bodies for 
valves smaller than 1-in. and simply 
provide plug and seats for the 
smaller pipe size. 

Reduced-trim valves may also 
facilitate installation. Usually, 
control valve sizes are smaller than 
pipe sizes and hence, require re- 
ducing connections. By using re- 
duced trim, it is frequently possible 
to use a valve body equal to pipe 
size and thus eliminate reducing 
connections. 
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How to Estimate Engineering Properties 


Seven Answers From One Chart. . . 


Physical Properties of Water 


For the first time, all in one place . 


Density 

Heat of vaporization 
Heat capacity 
Surface tension 
Thermal conductivity 
Viscosity 


Prandtl number 


WALLACE R. GAMBILL, Union Carbide Nuclear Co., Oak Ridge, Tenn. 


We present in this article a chart 
which gives the physical properties of 
water pertinent to heat transfer design. 
The chart covers the range from 0-340 
C. We have found this chart to be rather 
convenient since it eliminates the neces- 
sity of searching through separate tables, 
graphs and nomographs to get values. 

Properties given are liquid density, 
pr, in lb./cu. ft.; latent heat of vaporiza- 
tion, AH,, in Btu./lb.; liquid heat capac- 
ity at constant pressure, Cp, Btu./(lb.) 
(°F.); surface tension, o, expressed in 
dynes/cm.; liquid thermal conductivity, 
k, Btu./(hr.) (ft.) (°F.) ; liquid viscosity, 
yw, in centipoises; and _ liquid-phase 
Prandtl number, N>p,, which is equal to 
Crp/k. 

Data for density, latent heat of vapor- 
ization and heat capacity are taken from 
Keenan & Keyes, “Thermodynamic Prop- 
erties of Steam,” John Wiley & Sons, 
New York (1936). Surface tensions are 
from Weissberger, “Physical Methods of 
Organic Chemistry,” Vol. I, p. 163, Inter- 
science, New York (1945); and from 
Lange’s “Handbook of Chemistry,” 8th 
Ed., p. 1,615 (1952), published originally 
by Handbook Publishers, Akron, Ohio, 


CuemicaL ENGINEERING—April 6, 1959 


and now available from the McGraw-Hill 
Book Co., Inc., New York. Viscosity data 
are from various sources, including 
Lange, p. 1,632. 

Originally we obtained thermal con- 
ductivity data from many sources, in- 
cluding Sakiadis & Coates, LSU Engi- 
neering Expt. Sta. Bulletin No. 34 
(1952). Later we compared these values 
with those recommended by Beale in 
“The Science of Petroleum,” Vol. XI, Ox- 
ford University Press, Fair Lawn, N. J. 
(1938), and by Drake in the appendix 
on property values included in Eckert’s 
“Introduction to the Transfer of Heat 
and Mass,” p. 271, McGraw-Hill Book Co., 
Inc., New York (1950). For the 0-300 C. 
temperature range, the present data 
agree with those of Beale to within 
0.58% avg. and 1.8% maximum devia- 
tion; and with the values of Drake to 
within 0.51% avg. and 1.0% maximum. 

Values for Prandtl number were de- 
rived from the basic property values by 
using Np, = ¢, p/k. Note that c, values 
are on two scales: for 0-245 C., read from 
the lower scale of the c, ordinate and 
for 245-340 C. values, read from the 
upper scale of the same ordinate. 
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Viscosity Z, centipoise 


For Shell-Side Fluids 


Heat Transfer and Pressure Drop 


... in Transverse Finned Shell-and-Tube Exchangers 


NING HSING CHEN, Heat Transfer Div., The M. W. Kellogg Co., Jersey City, N. J.* 


Transverse fins in shell-and-tube heat exchangers 
find wide acceptance for heating and cooling of proc- 
ess fluids. Use these charts to evaluate quickly shell- 
side heat transfer coefficients and pressure drops in 
transverse finned shell-and-tube heat exchangers. 

Calculations for traverse fins follow the general 
methods established for bare tube exchangers [Chem. 
Eng., Oct. 20, 1958, pp. 153-156] except for a modifi- 
cation in tube diameter. We use an equivalent diameter 
D, for the finned-tubes instead of nominal diameter D, 
for the bare tubes. 


How to Find Heat Transfer Coefficients 


Find the heat transfer coefficient for a fluid flowing 
at 100,000 lb./hr. through a 194-in. I.D. shell contain- 
ing 292 steel finned-tubes ?-in. O.D. x 16 BWG. Each 
tube is 16-ft. long and has 19 fins/in. D,’ = 0.739 in. 
and D,’ = 0.66 in. Tubes are arranged in t8-in. tri- 
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“*To meet your author, see Chem. Eng., June 30, 1958, p. 140. 


angular pitch with 20% baffle cutout and 4.5-in. baffle 
spacing. ; 

At the average operating temperature, properties 
of the fluid are: C = 0.5 Btu./(lb.) (° F.); & = 0.081 
Btu./(hr.) (sq. ft) (° F./ft.) ; Z = 23.0 centipoise and 
specific gravity = 0.8. 

Step 1—Find the physical property factor ¢,’ from 
Fig. 1. Erect a line through Z = 23 to meet the k 
line which is 0.081. Then, move horizontally to meet 
the C line which is 0.5. Abscissa of this last inter- 
section is shown on top scale as ¢,’ = 0.065. 

Step 2—Calculate the geometric mean mass velocity 
G.’. In Donohue’s method,’ cross flow area equals dif- 
ference between horizontal diameter and space oc- 
cupied by the tubes along this diameter times the baffle 
spacing. Also, baffle opening flow area equals cutout 
area of baffle less area of tubes passing through cutout 
area. For this problem, crossflow area is 0.21 sq. ft. 
and baffle opening flow area is 0.248 sq. ft. 

Hence, crossflow mass velocity, G.’ = 100,000/ (0.21) 


14] 





EXCHANGER DESIGN ... 


Chart Gives Heat Transfer Coefficient for Transverse Finned Tubes 
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(3,600) or 132 lb./(sec.) (sq.ft.) ; and mass velocity 
through baffle opening, G,’ = 100,000/ (0.248) (3,600) 
or 112 ib./(oec.) (oaft.). Then G/ = (G.G,)™ = 
122 lb./(sec.) (sq.ft. ). 

Step 3—Find the heat transfer coefficient corrected 
for viscosity from Figs. 2 and 3. Erect a line through 
G,’ = 122 found in Step 2 to meet the physical prop- 
erty factor ¢,’ = 0.065 found in Step 1. Ordinate of 
this intersection is shown on the left-hand scale as 60. 
Multiply this value by the equivalent diameter cor- 
rection factor which equals 1.00 from Fig. 3. The 
result is ¢, X h,; <X F,,.’ = 60 x 1.00 = 60 Btu./(hr.) 
(oa.te.) (> Fa). 


Find Pressure Drop for Streamline Flow 


Find the pressure drop for the fluid flowing through 
the shell under the same conditions as the previous 
problem. 

Step 1—Using the value for G,’ found in Step 2 of 
previous solution, draw a horizontal line through 132 
on Fig. 4 to meet the vertical line drawn through Z = 
23. Through this intersection, draw a line at 45° to 
meet the horizontal line drawn through specific gravity 
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of 0.80. Abscissa of this last intersection is shown 
on the top scale as 0.0009. Dividing this value by D,’ = 
0.66 gives pressure drop as 0.0136 psi. per row of 
tubes per cross. There are 16 rows and 39 crosses. 
Therefore AP,’ = 0.0136 x 16 x 39 = 8.5 psi. 

Step 2—Find the pressure drop through the baffle 
opening from the author’s previous chart.’ The result 
is AP,’//N, = 0.0555 psi. Therefore, AP,’ = 0.0555 x 
38. =°2.1 pai. 

Step 3—Calculate the shellside pressure drop. 

AP,’ = (AP.’ + AP’) X safety factor 
AP,’ = (8.5 + 2.1) X 1.2 = 12.7 psi. 


Find Pressure Drop for Turbulent Flow 


Find pressure drop through the shell under the same 
conditions as the first problem except viscosity at 
average fluid temperature is 2.3 centipoise. 

Step 1—Find the pressure drop per row of tubes 
from Figs. 5 and 6. On Fig. 5, draw a horizontal line 
through G,’ = 132 to meet the specific gravity line of 
0.8. Abscissa of this intersection is shown on the 
bottom scale as 0.0156. Multiply this value by the cor- 
rection factor from Fig. 6. For Z/D,’ = 2.3/0.66 = 
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Note: Divide crossflow pressure drop APc’/Nr by equivalent diameter of fin-tube De’ to find actual pressure drop per tube-row 
Find Shell-Side Pressure Drop for Turbulent Flow 
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EXCHANGER DESIGN .. . 


3.48, correction factor equals 1.28. Since there are 16 
rows and 39 crosses, AP,’ = 0.0156 x 1.28 x 16 x 39 
= 12.4 psi. 

Step 2—Pressure drop through the baffle opening 
remains the same as previous example. Hence AP,’ = 
2.1 psi. 

Step 3—Find the shellside pressure drop. 

AP,’ = (AP! + AP’) X safety factor 
AP,’ = (12.4 + 2.1) XK 1.2 = 17.4 psi 

Katz,’ Newell,’ and Wolverine Tube Division® cor- 
relate experimental data by using Donohue’s method.’ 
They use the following equation for heat transfer co- 
efficient: 


Correction Factor for Viscosity and Diameter 
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In engineering units, we can write Eq. (1) as 


(G,’)*6 
(D,')%4 dp 
where ¢, is the viscosity correction factor due to tube- 
wall temperature effect and ¢, is the physical prop- 
erty factor. Use Eq. (2) to construct Figs. 1, 2, and 3. 
To calculate pressure drop for streamline flow and 
P’/D,’ = 1.25, use the following equation :? 
, _ 2.34 X N,G'Z ; 
AP. = “06 X D,'S.G. 8) 
When P’/D,’ = 1.33, take 75% of the pressure drop 
calculated by Eq. (3). To make Fig. 4, use Eq. (3). 
For turbulent flow and P’/D,’ = 1.25, the following 
equation® gives pressure drop. 
1.83(Z)°?N,(G,’)18 


AP ec = ~T06(D,')°2S.G. (1) 


ozhy = 44.7 (2) 


When P’/D,’ = 1.38, take 94.5% of pressure drop 
found by Eq. (4). To make Figs. 5 and 6, use Eq. (4). 
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Nomenclature 


Specific heat at average temperature, Btu./(Ib.) (°F.). 
Equivalent diameter of fin tube, ft. 
Equivalent diameter of fin tube, in. 
Nominal diameter of tube, in. 
Friction factor, dimensionless. 
Mass velocity in baffle opening, Ib./(hr.) (sq. ft.). 
Mass velocity in baffle opening, ib./(sec.) (sq. ft.). 
Crossflow mass velocity, lb./(hr.) (sq. ft.). 
Crossflow mass velocity, lb./(sec.) (sq. ft.). 
Geometric mean mass velocity, Ib./(hr.) (sq. ft.). 
Geometric mean mass velocity, lb./(sec.) (sq. ft.). 
Gravitational constant, 32.2 ft./sec.’ 
Heat transfer coefficient, Btu./(hr.) (sq. ft.) (°F.). 
Thermal conductivity of fluid at average temperature, 
Btu./(hr.) (sq. ft.) (°F/ft.). 
Number of baffle openings. 
Number of tube rows normal to flow. 
Tube pitch, in. 

- Specific gravity of fluid. 
Viscosity of fluid at average temperature, centipoise. 
Viscosity of fluid at wall temperature, centipoise. 
Crossflow pressure drop, lb./sq. ft. 
Crossflow pressure drop, psi. 
Pressure drop through baffle opening, psi. 
Shellside pressure drop, psi. 
Viscosity of fluid at average temperature, Ib./(hr.-ft.). 
Viscosity of fluid at wall temperature, Ib/(hr.-ft.). 
Density of fluid at average temperature, lb./cu. ft. 
Physical property factor, C°* k°°/Z°?”" 
Viscosity correction factor, (Z/Z.)°™ 
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PACKAGE WATER TUBE 


BOILERS 


Completely shop fabricated, with 
burners, controls and accessories 
installed before shipment. 


Placed on a suitable foundation, 
only fuel, water, breeching and 
steam connections need to be made 
to place unit in operation. Vogt 
Package boilers are available in oil 
and/or gas fired types in standard 
pressures of 175, 250 and 375 
pounds per square inch gage. 


Write for literature Address Dept. 24A-BC 


HENRY VOGT MACHINE CO. 
LOUISVILLE, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, 
Camden, N. J., St. Louis, Charleston, W. Va., Cincinnati 
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Tables Speed Insulating Estimates 


Most insulation manufacturers 
use a standard price list for 
quoting price for equipment and 
piping insulation. A published 
price list is available in the trade 
from which manufacturers may 
conveniently discount at some 
percentage of the base list.* 

The tables we’ve presented 
here are parts of the base list. 
They may be used for high- and 
low-pressure insulation in the 
temperature range of 50 to 1,000 
F. They will usually give a cost 
estimate a little on the high side 
because no discount is included. 

You’ll note in Table I that a 
factor is included for each pipe 
insulation thickness. This factor, 
in your computation, multiplies 
the list price in the table to ac- 
count for labor and accessories. 
For block insulation of equip- 
ment (Table II), a factor of four 
is suggested. Should a great 
quantity of block insulation be 
involved, we advise a close look 
at this factor. 

After the factored costs for 
pipe insulating are summed, you 
should increase the total by 10% 
to account for fittings. This aver- 
age figure may vary as more or 
*The complete table, including all net 
prices from 0 to 99% discount, can be 


Asbestos, 807 Western 
Philadelphia 7, 


obtained from 
pavines Fund Bildg., 
a. 


List Price of Pipe Insulation—Table | 
(List price $/lineal ft.) 





Insulation 
Thickness > 


Std. 
1 In. 


2in. 2'%2 In. 3 In. 





Factort e 


x4 











tMultiplies list price to account for labor and accessories. 


List Price of 
Block Insulation—Table |! 


less straight pipe is used in com- 
parison with the number of fit- 
tings. 

Although the preceding calcu- 


Compare Tables | & Il With Close Method 


To the right is a comparison 
of two estimates, one made by 
this approximate method and the 
other by our own company’s 
closely estimated method. The 
hypothetical job that it repre- 
sents includes a vessel, heat ex- 
changer, and piping (including 
typical valves and fittings). The 
approximate method total dif- 
fers from the close estimate total 
by 5.8%. 


Insulation 


120 ft., 4” pipe, 2” insul. 
22 ft., 2” pipe, 142” insul. 
12 ft., 1” pipe, 1%” insul. 
18 ft., 3” pipe, 1” insul. 

6 ft., 1” pipe, 1” insul. 

129 ft., 1%” pipe, 1” insul. 


10% for fittings 
81 x $0.60 x 4 


81 sq. ft., 2” block 


Approximate Method 


120: < $1.35 < 2.5 
22 X $0.64 x 3 


lation is fairly accurate for 
estimates in the range of $500 to 
$1,000, you should modify esti- 
mates outside this range as fol- 
lows: 


Less than $250— 
increase total by 25% 
$250 to $500— 
increase total by 10% 
$1,000 to $5,000— 
decrease total by 10% 
Over $5,000— 
decrease total by 20% 


Close 
Method 


$382.08 
65.98 
23.10 
44.40 
10.59 
178.20 


$382.08 
42.24 
18.72 
32.40 
6.48 
170.28 


un iu a 





652.20 704.35 
65.22 


194.40 166. 86 





Total $921.82 $871.21 





Let’s Have Your Cost File Ideas 


The CE Cost File has re- 
ceived favorable comment from 
many readers. Praise flatters 
us, but we’re more interested 
in providing for you a continu- 
ing cost data service. Dollar 
data for preliminary cost esti- 
mates is our aim. If you have 
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cost graphs, tables, data or cor- 
relations on equipment, design, 
construction, operation or other 
areas of interest to chemical 
engineers, send them, with a 
minimum of text, to CE Cost 
File Editor, Chemical Engineer- 
ing, 330 West 42nd St., New 


York 36, N. Y. Any legible form 
is acceptable. We will pay 
regular space rates for all 
published material. 


Correction for CE Cost File— 
III, Chem. Eng., Aug. 11, 1958, 
p. 151: Tube material factor for 
Type 304 SS at 4,000 sq. ft. 
should be 2.2. 
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as. “ ’ 
TAPE of a TFE-fluorocarbon resin, used to 
line this baratte, reduces adhesion of sticky 


Et 


materials ... allows less frequent, easier 
cleaning, and results in increased production. 


MAIN BEARING ofa Du Pont 
TFE resin in chemical sump 
pump eliminates lubrication, 
thus preventing contamina- 
tion of pumped chemicals. 


SEAL RINGS in gate valve 
employ natural lubricity and 
heat resistance of TFE res- 
ins. Torque is reduced, and 
gate will not stick or freeze. 


INSULATOR for liquid level control will 
not permeate with vapor and thus short 
out. Parts like these can be cut from tube 
stock of TEFLON TFE-fluorocarbon resins. 


Make durable repair parts quickly and easily... 
.by stocking standard shapes of TEFLON TFE-fluorocarbon resins 


If your plant incurs losses due to leakage, downtime and exces- 
sive maintenance, you can reduce those losses by stocking a 
supply of standard shapes of Du Pont TFE-fluorocarbon resins. 
Parts that will withstand the onslaught of the fiercest chemicals 
can be made quickly and easily. Make durable seals, gaskets, 
bearings, plugs, liners or anti-stick surfaces. Since TFE resins 
are inert to practically all chemicals, you can standardize on 
replacement parts of TFE resins for all your needs, 

Du Pont TFE resins are rated for continuous use at 500°F. 
No other structural material provides such low surface friction. 
The resins have outstanding anti-stick and sealing properties, 
and they are excellent dielectrics. This combination of proper- 
ties makes it clear why a stock of standard shapes can more 
than pay for itself in a very short time. 


TEFLON 


See your local supplier of Du Pont TFE resins for a good 
selection of standard shapes, and start saving on repairs and 
downtime. For our new booklet “How to Use Sheets, Rods, 
Tubes, Tape and Other Standard Shapes of TEFLON”, write today 
to your supplier or to: E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Department, Room T-1046, Du Pont Building, 
Wilmington 98, Delaware. 


. . - 
In Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec. 


Unlike many other non-metallic materials, articles of TEFLON TFE 
resins can be ordered against meaningful specifications to insure your 
receiving a standard product. Your supplier who fabricates TFE resins 
is prepared to furnish you with stock shapes in the best combination of 
sizes and the best combination of properties. 


TEFLON is Du Pont’s registered trademark for 
its fluorocarbon resins, including the 
TFE (tetrafluoroethylene) resins discussed herein. 


TFE-FLUOROCARBON RESINS 


REG Us. pat OFF 


BETTER THINGS FOR BETTER LIVING... 
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Spindle 
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‘~Plastic tubing 
i 


- 


Plastic tube 
long enough 
for twist 


\ 
‘$.S. tube * 
$.S. bushing 


serves as 


Valve fully open 


bearing 





Detail of plastic seal 


Plastic Sleeves Prevent Valve Shaft Seizure 


For shafts that turn through less than a complete circle, this simple method 
of shaft sealing may be the answer to corrosion and solidification problems. 


% Winner of February Contest by 
Zenon Todorski 


Process Engineer, Canada Paper Co., Windsor Mills, P. Q., Canada 


When a rotary shaft is subject 
to corrosion in the bearing, or 
possible freezing owing to the 
solidification of the material 
being handled, the most common 
solution is a stuffing box. 

We encountered this problem 
in a butterfly valve which was 
automatically controlling the 
flow of a gas stream containing 
impurities such as phosphorus 
vapor. This vapor can sneak 
into any clearance and solidify. 

Our solution was to substitute 
flexible plastic sleeves for the 
stuffing boxes, thus providing 
100% protection for the bear- 
ings. Such seals are easy to con- 
struct when the temperature and 
corrosion characteristics of the 
process stream permit the use 
of a suitable plastic tubing. In 
our case, Tygon tubing was suit- 
able. Furthermore, a butterfly 
valve is an ideal application for 
such a seal since the required ro- 
tation is less than 90°. 

The sketches above make the 


construction clear. The high- 
tensile steel spindle carrying the 
butterfly passes through stain- 
less steel bushings welded to 
the pipe wall and serving as 
bearings. 

The butterfly itself is attached 
to a stainless tube pinned to the 


spindle. Sealing between bush- 
ings and tube is by means of 
plastic tubing sleeves, long 
enough to allow the needed twist, 
and secured by stainless wire 
clips. To install the butterfly, 
simply roll back one end of the 
plastic sleeves. 





NEXT ISSUE: Watch for Winner of March Contest 


*% How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebook. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
830 W. 42 St., New York 36, N. Y. 
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hydrochloric acid—to 500°F, 


in any concentration, 


CAN'T CORRODE 
FLUOROFLEX-T PIPE 


Lining is completely inert to all corrosives. It’s made of 
Fluoroflex-T, a high density, non-porous compound* of 
virgin Teflon. 


Liner and housing are in thermal equilibrium through 
an exclusive process developed by Resistoflex. It com- 
pensates for thermal expansion differential between 
the Teflon and the pipe housing, eliminating fatigue 
collapse, and cracking at the flange. 


Saves $60,000 monthly at one chemical processing 
plant. Frequent piping failures cost that much in ex- 
cessive maintenance and product loss. An exhaustive 
search among all types of piping uncovered only one 
system that could handle the mixture of 25% hydro- 
chloric acid and organic solvents at 300°F and 100 psi 
without difficulty — Fluoroflex-T Type S piping. With 
over 1500 feet and 400 fittings now in service—some 
for more than 18 months—there have been no failures. 


Fluoroflex-T Type S piping systems can handle the 
toughest problems of corrosion, erosion and contami- 
nation for you, too, with complete safety. Send for 
Bulletin TS-1A. Dept. 219, RESISTOFLEX CORPORATION, 
Roseland, N.J. Other Plants: Burbank, Cal., Dallas, Tex. 


® Fluoroflezr is a Resistoflex trademark, reg., U. S. pat. off. 
@ Teflon is DuPont's trademark for TFE fluorocarbon resins 


* Pat. No. 2,752,637 


liner of TEFLON® 

in thermal equilibrium with housing 
... the only Teflon Lined pipe with 
proven performance record 


RESISTOFLEX 


Complete systems for corrosive service 


~~ @BIP &O — 


LINED STEEL PIPE + FLANGED FLEXIBLE HOSE * BELLOWS * 


* TEES * REDUCERS © DIP PIPES & SPARGERS + LAMINATED PIPE 
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PROCESS DESIGN NOTEBOOK ... 


Four Handy Conversion Charts 


Jerome A. Seiner = Eematens eee 


Development Engineer, Pittsburgh Plate Glass Co., Springdale, Pa. 


Like the author’s earlier charts (May 5, 1958: Pressure; and Oct. 
20, 1958: Flow) the conversion charts below are used by drawing 
a line from the “center” to the ordinate of the quantity to be con- 
verted and reading the intersections of this line with the verticals 
drawn for the other desired units. For example, 80 hp. = 44 x 10° 

44,000 ft.-lb./sec. A 

if chamber 


Constant 
head 


T3 
Weight == : 2 me 
Discharge 

















100 Mercury manometer 





90 
System for Controlling 


80 fF | 1 Small Flows of Liquids 


70 ; Roberto Alvarez R. 

1 Professor of Chemistry 

60 | Technical University of Valparaiso 
Valparaiso, Chile, S. A. 


50 
Shown above is a simple ap- 


w paratus, made entirely of labora- 
: tory glassware, which can be 
j used successfully in the accur- 
ate manual control of small 
liquid flows in pilot installations. 
The device employs no orifice but 
measures the pressure gradient 
} during flow at a point a short 
Yo : rm 4 distance above the discharge. 
"ieaher (16.0) A constant-head chamber re- 
ceives a flow of the liquid to be 
metered, in excess of the desired 
metered flow rate. An overflow 
assures a constant head. Branch 
T, in the tubing system is ter- 
r ; minated by a small air chamber 
90 & 1 and air-tight valve V, When 
: regulating valve V, is closed and 
80 i - there is no flow through the sys- 
: tem, liquid is forced into T,, com- 
70 pres sing the air. By adding a 
| little air through V,, or releasing 
. | a little, the zero of the air mano- 
60 F meter can be adjusted to any de- 
sired point on the scale. Such 
OF “I /sec. 4 adjustments will be needed from 
: nates time to time as the room tem- 
perature changes. 
| To calibrate the system, first 
| 4 make sure that no air bubbles 
| 





30 


-— | 
2 | 
oO 
=| 
at | 
2 
ond 














Power 


100 











40 


30 





Kceal./sec. 


ved are being trapped in chamber C 
4 and forced down tube 7,; if they 

To make your own larger charts: figured are, this air will find its way into 

10 below verticals give relative positions, T, and the air chamber, upsetting 
Pees Sewer | the calibration. Then, using a 
) (74.57) (100) graduate and stopwatch, find the 
meniscus level in 7; at various 


flow rates as V, is gradually 


20 














~_ n 





| 
0 1 
Center (1781) (25.45) (55.0 


Conversion charts continued on p. 
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TEFLON 
STOCK SIZES 
AVAILABLE 


ROD 
Diameter: 4%” to 7%" 
in various lengths 


TUBING (rigid) 
0.D. %”" to 12” 
1.D.%” to 6%” 
depending on 0.D. 


SHEET 
Thickness: 46” to 2” 
Sizes: 12” x 12”, 24” x 24”, 

and 48” x 48” 

TAPE 
Thickness: .001” to .125” 
Widths: 4” to 18” 
Ten fade-proof colors 


SPAGHETTI TUBING 
AWG sizes 30 to 0. 
Thin and regular wall thickness 
Ten fade-proof colors for coding 


THIN WALL TUBING 
1.D. %”" to 1” 
Wall thickness: .030” to .050” 
ROUND AND SQUARE BEADING 
Round: Diam. .030° to .150” 
Square: .020” to .156” 
across the sides 


For 100% Controlled Quality 
—Specify POLYPENCO* 


...a complete range of TEFLON* 
conser TFE Fluorocarbon Stock Shapes 


You make the most of the valuable properties of TFE fluorocarbon resin products 
when you specify POLYPENCO. The reason? All stock produced by The 
Polymer Corporation of Pennsylvania is inspected and tested from the raw 
material to the finished product. Thus, constant electrical and physical properties, 
and maximum dimensional stability are maintained. 


New, exclusive Ultrasonic testing provides quick, dependable detection of internal 
voids and flaws to assure you uniformly dense shapes “‘clear through” for cost 
saving production and reliable finished products. 


POLYPENCO Teflon rod, tubing, sheet and tape are available nation-wide in the 
sizes to meet your requirements. Custom fabrication is also available, if desired. 


POLYPENCO’s engineering staff*stands ready to help you solve any specific 
problem. For their assistance_or for technical information and purchase specifica- 
tions write to The Polymer Corporation of Pa., Department CB, Reading, Pa. 


Prompt Delivery from Sales Representatives and Distributors coast-to-coast. 


The Polymer Corporation of Penna. « Reading, Pa. 
Export: Polypenco, Inc., Reading, Pa., U.S.A. 


*DuPont Trademark for fluorocarbon resins 


POLYPENCO* | 
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PROCESS DESIGN NOTEBOOK .. . 


Conversion Charts (Cont.) 


Volume 


(Continued from p. 150) 


opened. The air manometer cali- 
bration curve will be slightly 
convex downward from zero to 





100 


90 


80 


70 


60 


50 


Liters (x107') 
Cu. yd. (x 1072) 


40 








30 


wW 
Le) 


20 





10 








Balch 


— 


liters 


the maximum flow rate. 

The characteristics of the 
meter depend on the flow resist- 
ance of the various branches of 
tubing so if these are changed a 
new calibration will be needed. 
Since pressure drop will vary 
with the viscosity and density, 
both of which are affected by 
temperature, effort should be 
made to hold the liquid tempera- 
ture fairly constant, while a new 
calibration will be needed if a 
different liquid is to be metered. 
Practical measurements are 75 
ce. for the air chamber, a total 
head of about 100 cm., and in- 
side tubing diameter of 0.9 cm. 





Br. Imp Gal. 














0¢ 
Center (1337) (23.1) (3785) (49.51) 


Density 


Formulas for Formed 
Head Characteristics 
P. V. Folchi 


Consulting Engineer 
Cincinnati, Ohio. 





2.0 


Ordinarily, in figuring volume, 
surface area and over-all length 
of cylindrical tanks, the engineer 
will make use of a book on tank 
heads such as one of those put 
out by the head manufacturers. 
However, if such a book is not 
at hand the following formulas 
will permit the principal char- 
acteristics of the three main 
kinds of heads to be calculated 
with an accuracy within 5%. 

In the formulas: A is surface 








ee 


Lb./cu. in. (x 10) 


Lb./Br. gal. (x 10°) 


SUPPCU Pere eeepercpeerperrrerepere perry rergery TECPUPUPVCrPereyrrryprrryrrry rire 











| 1 1 


area of the head; JD is inside 
head diameter; JDD is inside 
depth of dish; OD is outside head 
diameter; V is volume of the 
head; w is weight per unit area 
of head metal (lb./sq. ft. if di- 
mentions are in ft.); and W is 





pditibiribipidipitiri biti tipi ti tidbit tte 





| Lb/cu. ft. (x 1072) 





weight of the head. These for- 
mulas do not include the straight 
flange which should be figured as 
part of the cylindrical shell. 
Std. Flanged, Dished Head: 


IDD=0D/7 W=Aw 
A=1.05(0D)? V=0.43(0D)5 


ASME Flanged, Dished Head: 


IDD=0D/6 W=Aw 
A=1.08(0D)? V=0.59(0D)* 


Ellipsoidal Head: 
IDD=ID/4 W=Aw 








| Lb/US. gal. (x 107!) 





Q 
Center (i001) (36.13) 





(83.45) (100) A=1.23(1D)? V=(ID) 
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POWELL 


LUBRICATED 


Sectional-Powell Lubricated Plug Valves, Single 
Gland type. Also available with Flanged Ends. 


Powell Lubricated Plug Valves have many advantages 
over conventional types of Valves: 
e Simple design: only 3 basic parts—body, bonnet, plug. 
Quick, complete shut-off. 
Tapered Plug assures positive seating. 
Machined surfaces of plug and body are not exposed 
in open position. 
Cavity-free straight passage assures streamlined flow. 


Available in sizes 14”, through 16”, depending on the 
type required—semi-steel 175 and 200 pounds WOG; 
carbon-steel ASA 150 and 300 pounds. Also in other 


alloys on special order. 

For complete information, write for our new Lubricated 
Plug Valve Catalog, Number PV-5. Or contact your 
local Powell Distributor. 


The Wm. Powell Company e Cincinnati 22, Ohio 
Dependable Valves Since 1846 


POWELL...world’s largest family of valves 
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The Thing You Lack Most Is... 


PATIENCE 


During the past 15 years I 
have been concerned with the 
development of new processes 
and products in a new industry. 
Thus, from necessity, I have 
been equally concerned with the 
development of new men. 

For since Dow Corning Corp. 
was created in 1943, a substan- 
tial part of OUr progress has 
been in the hands of young 
men. Watching them grow into 
greater responsibilities and 
helping them when they needed 
help has been an absorbing part 
of my job. 

Sometimes chemical] Processes 
and products are a lot easier 
to develop and control than 
chemical engineers are. sut 
there are similarities. One of 
our best chemical inventors 
stresses repeatedly the fact that 
while various silicone processes 
have similarities, ©@¢h is unique. 
The same can be said of chem- 
ical engineers. 

Each of you has your own 
ideas about your ability, your 
objectives, your ideals, your fu- 
ture. Probably more often than 
not, these ideas are hazy, You 
cannot see—and usually no one 
else can see—exactly where you 


William Ralph Collings, 


chemical engineer and president of 
Dow Corning Corp., gives you his ideas on 
how to develop yourself professionally. 


He charges that, today, . 


are bound in the complex grow- 
ing fields in which you are ex- 
pected to function. But this 
much is certain: You are an in- 
dividual and must be treated as 
such. 

Because our field is so vari- 
able and the jobs in it so di- 
verse, we do not make jobs to 
fit people. All that we can do 
is pick out a project for which 
aman seems to be equipped and 
see how he does. If he is flexible 
and adaptable, he usually finds 
his way around. In doing so he 
gets experience in working with 
people and equipment, and al- 
most always, the experience 
makes him better able to do the 
next job that comes his way. 
Each job is the center of a com- 
plex of company needs and fel- 
low workers’ personalities that 
can never be duplicated exactly. 

I count heavily on the inter- 
play of individuals _the things 
they learn from each other—to 
provide powerful influences to- 
ward shaping the future of our 
young men. The development of 
a chemical engineer cannot be 
engineered. It must be a flexible, 
adaptive process, Jike any other 
creative act. 


Development is a two-phase 
affair. Each of us strives to de- 
velop himself. Each of us has 
his development shaped by out- 
side forces—some accidental, 
some deliberate. But experience 
can, to some extent, be con- 
trolled. The chemical engineer 
can use experience for his own 
development, and management 
can use it to aid in the develop- 
ment of chemical engineers. 

Looking back over my own 
life, I recall many experiences 
that have contributed to my own 
growth. People, of course, are 
experiences. There was Mr. 
Hoornstra, my German teacher 
at East Technical H. S. in Cleve- 
land. Then there was Mr. At- 
water, my mechanical drawing 
teacher. Next came a graduate 
of the Case School of Applied 
Science, Class of 1906. He was 
a “chemist”—they didn’t rec- 
ognize them as chemical engi- 
neers then—and he encouraged 
me and helped me to turn the 
dream of further education into 
reality. 

I stayed out of Case the first 
semester of my scphomore year. 
When I asked Doc Veazey, then 
professor of analytical chem- 
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© meer 


Most of the tasks assigned to LaBour 
Pumps involve corrosive liquids, suction 
conditions aggravated by vapors or 
gases, or solid particles such as crystals 
or dirt. Sometimes all three appear in 
one application. But here’s a job with 
none of these problems, yet it took the 
unique design and capabilities of La Bour 
to provide a satisfactory solution. 
There are 32 LaBour Type DZT 


a ** sty a dit 


20 apart RS aah 2 


La Bour Pumps 
Make Good on 
Another Kind 
of Tough Job 


pumps now at work at Bareco Wax 
Company, Barnsdall, Okla., and 12 
others are in process of installation there. 
They move wax, at temperatures above 
200° F., through all stages of manufac- 
ture. Pumps and lines are steam-jacketed 
throughout. 

Whatever your problem in handling 
process liquids, corrosive or otherwise, it 
will pay you to get in touch with La Bour. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. ELKHART, INDIANA, U.S.A. 
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istry (later chairman of the 
Dow’ Research Committee), 
what I was to do about his quan- 
titative analysis course, he said: 
“Get the lecture notes from one 
of your classmates, and I’ll give 
you the tests from time to time. 
You can do the lab work by fol- 
lowing the lab manual.” 

This astonished and pleased 
me. How easy that made the 
task of fitting the study and lab 
work into my mixed schedule. 
And his willingness to adjust 
his system of instruction to the 
human need made me everlast- 
ingly grateful to Doc Veazey. 

I am impressed by how much 
my career has been shaped by 
the helpful kindness of many of 
the older men who gave me a 
hand along the way; and who, 
in fact, knew much better than 
I did what I could do. They had 
a profound confidence in young 
men. They gave them jobs to 
do, and in spite of our relative 
technical ignorance compared 
with today’s chemical engi- 
neers, we managed to get most 
of the jobs done. 

In industry we have much to 
learn about the continuing de- 
velopment of technical people. 
Probably no way will ever be 
better than giving a man a job 
to do and seeing how he does it. 
But how much help does he 
need? 

At Dow Corning we have a 
few devices that we think con- 
tribute to individual develop- 
ment. I’ll say a word about 
three. 

First, the man in the organ- 
ization who is most directly re- 
sponsible for the development 
of the individual is his super- 
visor. Therefore we have a vol- 
untary, self-planned and self- 
managed discussion program 
for all supervisors. Then we 
have an employee counseling 
program that requires each su- 
pervisor to review in thought- 
ful, scheduled conferences the 
development of each of his sal- 
aried people at least once a 
year. 

These conferences are so de- 
signed that the individual is en- 
couraged to talk about himself, 
his job, his problems, his aspira- 
tions. The advantage of this ap- 
proach is that each man has a 
real opportunity to find out from 
his immediate supervisor ex- 
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actly where he stands and to 
speak up about any subject that 
concerns him—and particularly 
about what he would like to 
have happen to him. 

Next, we have found the use 
of advisory study groups made 
up of chemical engineers and 
other professional men helpful 
in the study of specific prob- 
lems in depth. Both problems 
and membership in the groups 
cut across departmental lines. 
In this way we give our chemi- 
cal engineers and other profes- 
sional men a good look at man- 
agement problems. 

Most of the recommendations 
that come out of these groups 
have been accepted and acted 
upon. Frequently the recom- 
mendations are carried out—in 
part, at least—by those who 
made them. We think this coop- 
erative work between men from 
different departments leads to 
better understanding of the 
functions, problems and outlook 
of men throughout the company 
and fosters management cap- 
abilities. 

In a third, more specialized 
way we try to aid in the develop- 
ment of our technical people. 
We set aside one week a month 
for progress reports on our re- 
search and development proj- 
ects. These meetings are held 
in my office. The men actually 
doing the work on the projects 
usually give the reports. 

Though the primary purpose 
of these meetings is to com- 
municate important informa- 
tion directly from its source to 
top management people and to 
allow for suggestions from 
them, this face-to-face presenta- 
tion of a man’s work provides a 
powerful stimulus to the de- 
velopment of our chemical engi- 
neers. 

Perhaps the informal aspects 
of professional development are 
more demanding, require more 
imagination and are more im- 
portant than the formal ones. 
By definition, they do not fall 
into any program. They require 
management to be ever atten- 
tive to the personal element, to 
remember the fellow out in the 
farthest plant and the men on 
the most distant sales frontiers 
as well as those who pass under 
notice daily. 

What a chemical engineer can 


do about his own development 
seems to me an individual mat- 
ter, and I hesitate to write a 
prescription. I will say that 
technical societies offer him 
many more opportunities. for 
professional activities than 
were available in my youth. 

If I were asked to name one 
quality that I find lacking-—one 
quality that seemed to be more 
dominant years ago than it is 
today—I would say, “Today we 
lack IMPATIENCE.” 

Today, the complexity of our 
industrial and technical organ- 
izations sometimes becomes a 
barrier to progress. There are 
obstructions to accomplish- 
ments on all sides. Semeone al- 
ways has to wait for someone 
else to get things done. Shop 
people, union regulations, an- 
alytical results, delays in get- 
ting reports typed, almost any 
one of a hundred or more rou- 
tine matters can obstruct com- 
pletion of essential work. 

Yet somehow they must be 
overcome. In my opinion, what 
we need to instill in more of our 
young people today is impa- 
tience to get on with the job. 
Impatience to know. That’s 
what it takes to stimulate the 
search for truth. 

One final word. I would 
stress the idea that self-develop- 
ment cannot be undertaken for 
dead-sure ends. Tt must be car- 
ried on for its own sake. 
Whether on the job or off, reach- 
ing for worthwhile experiences 
and extracting from them the 
maximum of growth must be 
done because it is good in itself. 
Just as there are growth com- 
panies, there are growth per- 
sonalities. In addition to doing 
what it can to multiply the op- 
portunities for varieties of ex- 
perience for all professional 
people, management must be 
sharply observant of the grow- 
ing that is going on. 

But this awareness carries 
with it no promise of special re- 
ward beyond that for merit that 
exists in all American enter- 
prise. Matching a man and a 
job has a high degree of the 
fortuitous about it. The big 
thing is for each of us to be 
ready, within the scope of our 
natural capacities and interests, 
for whatever happens to come 
along. 
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General view of the wet laboratory 


Put 

WAUKESHA FOUNDRY 

on Your 

VALUE ANALYSIS 

Team for Corrosion 

Resistant Castings A spectrometer thacha-aearg teal 


One phase of Value Analysis is group 
skill in determining how a presently 
satisfactory component can be made 
better with a saving in cost. 


In the alloy castings field, WAUKESHA often serves as 

a member of a manufacturer’s Value Analysis Team. 

With one of the finest metallurgical testing and research 
laboratories manned by scientists who are eminent in their 
field, WAUKESHA can and does contribute importantly 
to the group effort of “making it better and lower 

in final cost.” 

Often questions concerning castings and the metallurgical 
problems involved can be answered readily by virtue of 
WAUKESHA’S depth of experience. More often the answer 
will be found in WAUKESHA’S Laboratory... In any 
event, call us in. You may find us an invaluable 
member of your team in 


Physical testing machine 


“developing your castings from 
the blue print to the 
finished component.” 





WAUKESHA FOUNDRY COMPANY 
The carbon analyzer Waukesha, Wisconsin 


Gentlemen: 
[] 1! would like to have a letter giving detailed infor- 


mation about Waukesha's foundry and metallurgical 
research facilities 
() ! would like to have your field technician call. 
FOUNDRY COMPANY coon 
S905 Lincoln Avenue FIRM 


Waukesha, Wisconsin ADDRESS 
° CITY 
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“PRACTICE .... 


OPERATION & MAINTENANCE ‘EDITED BY M. D. ROBBINS 








Check records 
List repairs 


Prepare work orders 

Inspect proposed work 

Determine scope of work 

Order materials and replacement parts 
Determine manpower requirements 
Prepare work schedules 


Turnaround Maintenance 


DANA CASH, Maintenance Supv., Westvaco Chlor-Alkali Div., Charleston, W. Va. 


SING molten sulfur and me- 

thane gas as raw materials, 
our modern petrochemical plant in 
South Charleston, W. Va., is a 
highly automated process’ produc- 
ing large quantities of carbon bis- 
sulfide, 

Chemical operation here is con- 
tinuous, and success is measured in 
terms of economics. Very simply, 
profits are made when the plant is 
operating and only expenses are 
incurred when the unit it down. 

To maintain continuous opera- 
tions during the months between 
planned shutdowns, production and 
maintenance supervision apply 
some of the petroleum industry’s 
concepts of periodic turnaround. 


How We Schedule Downtime 


Supervision schedules one annual 
and one semiannual shutdown. 

Main purpose of the annual shut- 
down is for a mandatory state in- 
spection of steam generating boilers 
in the process. Main purpose of the 
semiannual outage is to prepare the 
cooling equipment for summer op- 
eration—brush-cleaning the tubes 
and acid-cleaning the water side of 
heat exchangers. 
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Close check is continuously kept 
on the condition of each item of 
equipment in the unit. This is so 
all needed repairs, replacements, 
preventive maintenance work, 
equipment inspections and engi- 
neering design changes can be made 
during these two scheduled out- 
ages. 

Annual boiler inspection is sched- 
uled for early fall, while the semi- 
annual outage is in early spring. 
This way, both downtimes come 
during periods of pleasant weather 
and we get maximum labor produc- 
tivity out of the men. 


Detailed Preplanning Necessary 


For months before the actual 
shutdown, a cumulative list of 
necessary repairs is kept by main- 
tenance and production supervision. 
In the meantime, maintenance 
supervision determines and lists— 
based on past experience—neces- 
sary preventive maintenance work. 

Repairs are pinpointed by visual 
observation during operation, 
periodic review of preventive main- 
tenance reports, equipment repair 
records and abnormal pressures and 
temperatures. 


Then: Intensive Planning 


About six to eight weeks before 
shutdown, production supervision 
initiates the necessary work orders 
for work to be performed by main- 
tenance. 

Maintenance then determines the 
scope of each work order through 
personal inspection and discussion 
with the production people. Neces- 
sary materials and replacements are 
placed on order and stock items are 
checked for availability. 

At this point, exact manpower 
requirements by craft, manhours 
and shifts to be worked are estab- 
lished. 

Then, a detailed work schedule is 
prepared listing each job  sepa- 
rately and showing the number of 
people in each craft required each 
day. Production usually schedules 
an eight-to-ten day shutdown. This 
is based on inventory sales require- 
ments and work to be done. 

Detailed shutdown and decon- 
tamination procedures are initiated. 
Based on past experience, actual 
times are determined when specific 
pieces of equipment will be avail- 
able for maintenance. This way, 
the maintenance group schedules its 
work force load and crafts properly. 

Pipe renewals and temporary pip- 
ing requirements are fabricated 
ahead of time. About one week 
prior to shutdown, necessary ma- 
terials, piping, renewal catalyst and 
spare equipment are brought to the 
unit, ready for use. 

Necessary scaffolds and tempo- 
rary lighting facilities are set up 
and hoisting and rigging equipment 
installed. If necessary, a motor 
crane is brought to the unit and the 
required boom length installed a 
day or two in advance. 


Now for the Actual Work 


At the start of shutdown, main- 
tenance crews are on standby duty 
to provide necessary decontamina- 
tion help: inserting slip blinds, in- 
stalling temporary purge and 
steam-out connections, etc. 

On completing decontamination 
of a piece of equipment, mainte- 
nance checks with supervision be- 
fore opening up the equipment. 

From past experience, certain 
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FOR EVERY TYPE OF COLLAR LEAK 


SKINNER-SEAL COLLAR LEAK CLAMP, with 
its sealed gasket and massive construction, 


stops every type of collar leak. 


PIPE JOINT CLAMP 
COLLAR LEAK CLAMP 
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FOR THREAD LEAKS 
AT FITTINGS 


SKINNER-SEAL PIPE JOINT CLAMP for pipe re- 


pair permanence. Stops leaks at joints where pipe is 


screwed into a fitting. Any temperature — pressures 
up to 2,000 pounds. It saves the cost of tearing out 
and renewing leaky fittings. Prevents shutdowns. 
This clamp, constantly improved over the years, has 
been serving the industry for over half a century. 


In stock at all supply stores! 


M. B. SKINNER COMPANY, SOUTH BEND 21, IND., U.S. A. 





OPERATION MAINTENANCE .. . 


pieces of equipment must be cleaned 
or inspected thoroughly to deter- 
mine the corrosion rate and replace- 
ment need. Equipment that remains 
clean and has a negligible corrosion 
rate is inspected less frequently. 

Equipment inspection is by main- 
tenance engineers. Detailed inspec- 
tion reports are issued. These indi- 
cate observations, results and any 
need for duplicate replacement or 
incorporating better materials of 
construction on the next turn- 
around, 

If the condition of the equipment 
is doubtful, thickness drillings are 
made and the vessel subjected to 
hydrostatic testing. On equipment 
on which it’s difficult to measure 
corrosion rates, sonic measure- 
ments are taken. 

Certain work requires specialists 
that aren’t normally available in 
the maintenance forces. These 
people are brought in from the out- 
side to do work such as stack relin- 
ing, stack painting, etc. 

As unforeseen and lengthy re- 
pairs arise, the work force load is 
increased or crews are shifted from 
less important work. 

About two to three days before 
the startup deadline, another close 
look is taken at the scope of work 
remaining. Maintenance crews are 
shifted to the more critical remain- 
ing areas needed repairs. This is 
done so that key sections of the unit 
can be placed on standby ahead of 
time. Thus, the remaining work is 
done on less vital equipment that’s 
easier to place on standby. 


We've Got Results 


e Planned shutdowns minimize 
unscheduled and emergency shut- 
downs. What this really means is 
greater on-stream time. In our 
case, on-stream time runs around 
90%. 

¢We’ve found that planning 
provides a better opportunity to 
study the problems and determine 
improvements to make on the next 
planned shutdown. Result: Better 
quality repairs. 

eIn our case, the turnaround 
concept prepares the unit for maxi- 
mum summer production when the 
temperature of the cooling water is 
high. 

eWe keep outage time to a 
minimum by preplanning and 
scheduling. 

¢ Maintenance requirements 
between turnarounds are low. 
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New Way to Move Lube Oils 


Here’s a way to move lube oils in 








© 


a multilevel plant with a minimum 


of cost. All you need is an air-oper- 


) ated drum-pump, piping and a spigot. 


C, JACKSON, Maint. Coordinator, Monsanto Chem. Co., Texas City, Tex. 


Most multilevel plants face 
the problem of moving lubricat- 
ing oils and fluids to the different 
floors. This can be a pretty costly 
problem—especially if you have 
several pieces of equipment need- 
ing different lubricants. 

One inexpensive way to move 
these lubricants is shown in the 
accompanying sketch. This unit 
only requires a simple valve con- 
trol at the level you’re moving 
the oil to, and a minimum of ma- 
terial. 

An air-operated drum-pump is 
used and it’s extremely dependa- 
ble. Since the discharge pressure 
of the pump equals the supply 
air pressure, the pump starts 
automatically whenever a valve 
in the oil discharge line is 
opened. You can regulate the air 
pressure if you want a lower oil 
discharge pressure. 

For a fluid spigot, a lapped, 
tapered, plug-and-seat valve is 
used. This has the seat located 
at the outlet end of the valve 
body to minimize oil dripping 
after flow is stopped. There’s a 
good tight seat for the tapered 
plug stem because of the oil pres- 
sure behind it. 

Flexible oil and air hoses per- 
mit easy removal of the drum- 


Air operated 
drum pump — 


o 





LUBRICANT Flexible hose 





pump so you can insert it into a 
new oil drum. 

Use a drum-pump that will 
pump at 15-20 gpm. and empty 
the drum to less than 4 in. from 
the bottom. Make sure your 
pump fits a standard drum bung 
connection and doesn’t pressur- 
ize the drum. By using alumi- 
num as a material of construc- 
tion you'll avoid contamination. 


Look to the Advantages 

eDrums_ are located at 
ground level, wasting less area 
and making handling easier. 

¢ Single valve operation con- 
trols the system. 

e Air and oil piping require- 
ments are at a minmum. 

e There’s air pressure on the 
pump packing at all times. This 
minimizes maintenance on the 
plunger cups. 

e Installation will run you 
about $150/pump plus labor. 

eYou can add multiple 
branches off the same pump at 
different levels. 

e You can use this pump in 
hazardous locations that require 
explosion-proof equipment. 

e Expensive costs involved 
in tank-pump set-ups or drum 
handling labor are eliminated. 


Air supply 
(30-100 
x 3 Filter psig) 
a Pressure regulators 
“SHookups for 
additional! pumps 
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One of America’s 
Newest 
Pee) | le 


REACTOR 
VESSELS 





fabricated by 


truthers 
ells 


a 


140,000# PRESSURE VESSEL FOR : .-* 2 
NUCLEAR AIRCRAFT RESEARCH =< 


This 70-ton vessel was fabricated by the 
Struthers Wells Corporation for the Plum ~ ‘ ; 

‘ ig pressure vessel required a special 

Brook Research Station of the National Ad- “low-boy" flat car and a carefully 


Ready for shipment, this nuclear 


planned route due to the unusual 


visory Committee for Aeronautics. It meas- 
size and shape. 


ures 9’ x 35’ and has a total of 68 openings 
of various kinds, all precisely located to toler- 
ances of watchmaker precision. Made of 
stainless clad carbon steel, it has a mirror- 
finished interior and required extremely care- 
ful and time-consuming fabrication. When 
your big and complex fabrication require- 
ments call for the best in experience and 
facilities, look to STRUTHERS WELLS. 


STRUTHERS WELLS PRODUCTS 


PROCESSING EQUIPMENT DIVISION 
Crystallizers . . . Direct Fired Heaters... 
Evaporators ... Heat Exchangers .. . Mixing 


ond eee, ‘Corban’ ont Men’ Precesuna STRUTHERS WELLS 
Vessels ... Synthesis Converters 


BOILER DIVISION CORPORATION 
BOILERS for Power and Heat... High and 
Low Pressure ... Water Tube... Fire Tube... TITUSVILLE, PENNSYLVANIA 
Package Units 
res Plants at Titusville and Warren, Pa. 


FORGE DIVISION 


Crankshafts ... Pressure Vessels ... Hydraulic . . v— eae 
Cylinders .. . Shafting . . . Straightening and Offices in Principal Cities 
Back-up Rolls 
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PLUG VALVE (nonlubricated) has advantages over gate 
valves in corrosive service: low leakage and erosion, little holdup. 

















Y-VALVE has features of a good gate and a good globe valve: 
excellent throttling; low turbulence, erosion and wear. 























inary Valves 


Gate and globe valves 
have their place. But get 
to know more about Y and 
nonlubricated plug valves 
for erosive-corrosives. 


R. B. Wooster, The Duriron 
Co., Ine., Dayton, Ohio 


Today, when the average de- 
sign engineer gets to that point 
in a project where valve types 
are to be put down on a piping 
flowsheet, he habitually specifies 
a gate valve for eight or nine 
services out of ten and a globe 
valve* for the balance of the 
manually operated valves. 

Within the last few years valve 
manufacturers have taken ad- 
vantage of the exceptional prop- 
erties of Teflon as a construction 
material for key valve compo- 
nents. As a result, where alloy 
valves are needed in chemical 
plant process work, there are 
coming into use two not-so-well- 
known valves: (a) the nonlubri- 
cated plug valve for open and 
shut or gate services; (b) the 
Y-type valve for manual throt- 
tling or globe services. These 
valves are not new. But many 
engineers are still unaware of 
their advantages for general use 
in process plants. 
> Many Advantages—Nonlubri- 
cated plug valves offer benefits in 
on-off corrosive service of low 
leakage, little erosion, tight shut- 
off, no pockets and holdup, low 
maintenance. Y valves have good 
throttling characteristics and 
low erosion with no, galling, com- 
pared to globe valves. 

Let’s take a detailed look at 
what these valves have to offer. 


Plug Valves: for On-Off Service 





A gate valve is normally used 
either wide-open or _ closed. 
Throttling is out of the question 
because of poor control and the 





* Not included in this discussion are 
special valves for unique service; or 
checks, relief valves, control valves, etc, 


Organic 
Acids 
Causing Corrosion? 


...lest HAYNES Alloys 


|, alloy C and nine other corrosion-resistant 
alloys were tested in hot acetic acid vapors containing 
traces of oxidizing contaminants. HASTELLOy alloy C had 
a penetration rate of only 0.0007 inches per year— 
lowest among all nine competitive alloys. Others varied 
from 0.005 to 0.5 inches per year and were severely 
pitted. This test showed one manufacturer of organic 
chemicals how he could keep his maintenance 
costs to a minimum before a process was even on stream. 
How much money can you save in your plant? Why 
not find out for sure by testing HAYNEs alloys. 
We'll gladly send you samples. There are 6 HAYNES 
corrosion-resistant alloys. To help us select the one 
most likely to solve your problem, we suggest that you 
send us a letter outlining the corrosive conditions in 
your plant. To learn more about HASTELLOY alloys, 
ask for a copy of our 104-page book. It describes 
the alloys in detail. 


AaLLOows 
HAYNES STELLITE COMPANY 


Division of [UNION 
Union Carbide Corporation U 


Kokomo, Indiana (oy N={={i]e) = 





t 


he terms “Haynes,” “Hastelloy,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation 
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CORROSION FORUM... 













































































Teflon: 


Sleeve 


OPEN AND SHUT: 


isk 


plug valve with Teflon sleeve needs no lubrica- 


tion, but can’t take extreme temperatures. 


resulting wire drawing and ero- 
sion of the gate in the partly 
open position. 

The least required of the per- 
fect on-off valve is that it have 
a tight stuffing box which per- 
mits low leakage to the outside 
(valve open most of the time) 
and that it provides positive 
shut-off (valve closed the ma- 
jority of the time). 

From the standpoint of opera- 
tion, putting aside maintenance 
and other considerations for the 
moment, the chemical valve 
which comes closest to this ideal 
is the nonlubricated plug cock 
with Teflon sleeve. 

» Keeps Leakage Low—In proc- 
ess service, particularly when 
toxic, flammable, corrosive or 
costly liquids are involved, ex- 
ternal leakage or escape of proc- 
ess fluid to the outside is to be 
avoided. This, of course, is what 
has to be guarded against when 
the valve is open. The nonlubri- 
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cated Teflon-sleeved valve men- 
tioned above is absolutely tight 
in this respect. 

Basic closure is effected by the 
horizontal vector of the upward 
force of the bolted bottom cap 
acting on the plug. Although not 
needed on valves 1-in. and below, 
larger valves are equipped with 
a top cap or gland which contacts 
the sleeve at the top. 

The other end of the sleeve is 
still more positively designed to 
prevent leakage. Result is es- 
sentially the same as if it were 
a conventional plug valve with no 
aperture in the bottom of the 
body. First, the liner flange fits 
into the counter-bore in the body 
and pressure is constantly main- 
tained on this flange by the 
raised portion of the bottom cap. 
Secondly, extending over the en- 
tire opening at the bottom, with 
its diameter equal to the O.D. of 
the liner flange and inserted be- 
tween the liner flange and bot- 


tom cap, is a Teflon diaphragm 
or circular piece of Teflon. 

> Tight Shutoff—Another major 
requisite of the good on-off valve 
is tight shutoff. This is what is 
wanted when the valve is to be 
in the closed position most of the 
time. 

In the standard gate valve, 
closure is effected by forcing the 
gate down between the seats. In 
stainless steel this is poor metal- 
lurgical design because of the 
well-known tendency of austeni- 
tic stainless steel to gall and seize 
when in contact. Differential 
hardness can overcome this but 
then comes the problem of find- 
ing a material which will have 
corrosion resistance as well as 
hardness—a tough one to solve. 

Furthermore, should = any 
solids accumulate in the trench 
below the gate, gate travel is 
limited and the valve won’t shut 
off. With the stainless steel plug 
valve, there is no possibility of 
galling as the plug is completely 
separated from the body by the 
Teflon sleeve. 

Solids aren’t a problem. It can 
easily handle slurries. Another 
advantage the plug valve has 
over the gate is it is quick operat- 
ing—} turn from full-open to 
close—a matter of seconds rather 
than minutes. 

These are functional compari- 
sons of the self-lubricated plug 
cock and gate valve when used 
on on-off or stop-valve services. 
Of the additional features of this 
valve, one, or more, or all will be 
of interest depending upon in- 
dividual applications. For ex- 
ample, there are no pockets and 
no holdup. 
> Some Limitations—As far as 
limitations are concerned, tem- 
perature is the main drawback. 
Top temperature is about 400 F. 

Temperature also comes into 
the picture in another way. Ex- 
treme and repeated temperature 
fluctuations have a deleterious 
effect on a pure Teflon sleeve. 
This problem, however, has been 
overcome for most such situa- 
tions by dispersing throughout 
the molding powder one of sev- 
eral inert reinforcing agents, 
depending upon the solution be- 
ing handled. Pressure is limited 
to 300 lb. Size, also, presents a 
problem—sometimes 6-in. is tops. 
> Easy Maintenance—Mainte- 
nance-wise this plug valve has it 
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VALVES 





At HEYDEN NEWPORT 
CHEMICAL CORPORATION, 
Bay Minette, Ala., these Durco 
Type K “Y” valves have been handling 
SULFURIC ACID AND BLEACH SOLUTION 
for almost three years with virtually no maintenance, 

Durco Type K “Y” valves provide positive closure without 
galling; maximum flow with minimum pressure drop; 
positive sealing at the stem with Teflon V-ring packing; renewable seat 
and disc ring of Teflon, Durimet 20, Duriron, or other alloys; and all 
stainless trim. The gland design utilizes rolling point contact of the gland 
follower, insuring proper pressure distribution and preventing stem scoring. 
Unique disc assembly permits renewal of disc ring, prevents failure 
in service, and extends valve life. 

Durco Type K “Y” valves are available in Durimet 20, Durco 18-8-S-Mo, 
Monel, Nickel, Chlorimet 2, and Chlorimet 3. Complete details of I isonowainiine 


Att S & EQUIPMENT 


construction are contained in Bulletin V/7a. Vb dh ha ae 
/ aa 


THE DURIRON COMPANY, INC./ Dayton, Ohio 


BRANCH OFFICES: Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, Houston, Knoxville, Los Angeles, New York, Pensacola, Philadelphia, Pittsburgh, and St. Louis 





CORROSION FORUM... 











THROTTLING: 





Y-valve design avoids sharp pressure drop; Teflon 


disk defeats erosion and wear problems. 


all over other stop valves. Its de- 
sign is simple, there is a mini- 
mum number of parts. It is easy 
to take apart and put back to- 
gether. There is but one adjust- 
ment (note the adjusting screw 
in sketch) and that need only 
be made occasionally. Unlike 
other valves, there is no stem 
packing to be replaced. Actu- 
ally, the only wearing part (the 
plug rotates in the stationary 
sleeve) is the Teflon sleeve. Ex- 
perience has shown this part to 
be tough and erosion-resistant. 

Also, as Teflon is inherently 
slippery and _ self-lubricating, 
there is no need for lubrication 
as there is with the conventional 
lubricated plug cock. One big 
reason why lubricated plug cocks 
found disfavor in many plants in 
years past is that they were 
never given the lubrication they 
required. 

When it eventually becomes 
necessary, the sleeve can be 
easily replaced. And sleeves are 
interchangeable between valves 
of the same size. 


> For Throttling—So much for 
the valve to handle on-off jobs. 
The other out-of-the-ordinary 
valve is the Y valve, one that is 
often used in place of globe 
valves on throttling services. It 
combines the best features of a 
good gate and a good globe valve. 


for Throttling Service 


Closure is effected by the plug 
moving up to and closing its body 
opening. So throttling charac- 
teristics are essentially the same 
as the globe. However, liquid 
passing through the valve makes 
two 45 deg. turns rather than 
two 90 deg. turns as in the globe 
valve. Pressure drop in the wide 
open position is only about 1/7 
that through the wide-open globe 
valve (2-in. valve, full open, 200 
gpm., 24 psi.). Accompanying 
advantages are less turbulence, 
erosion and wear. 

Interesting design features 
include the removable Teflon disk 
ring. Slight side play of the disk 
assembly on the stem allows the 
rounded stem to seat the disk 


perfectly. The tapered, confined, 
Teflon disk ring contacts the 
tapered metal seat. No galling 
or wire drawing can take place. 

Stuffing box design, too, is 
such that maximum packing life 
results. The highly polished stem 
rotates against the slippery 
Teflon chevrons. But what is 
most effective is the positioning 
of the rings themselves. At the 
bottom of the bex is a flat 
adapter ring which _ seats 
squarely. At the top, the notched 
gland engages the first ring and 
keeps it in perfect alignment— 
only slight follower pressure is 
necessary to spread the chevrons 
in toward the stem and out 
against the box. As the two-point 
contact rocker-type gland fol- 
lower exerts its force parallel to 
the stem, sland cocking and stem 
scoring don’t take place. 
>Can Handle Slurries—Not 
only throttling services but also 
slurries can be handled most 
satisfactorily by this valve. That 
part of the disk assembly which 
is exposed directly to the imping- 
ing liquid is a heavy, cast section. 
Unlike the conventional globe 
valve, there are no stem threads 
or disk nut at this point. On cor- 
rosive services, incidentally, 
these threads not only become 
eroded badly but also are very 
susceptible to corrosion. In 
stainless steel they gall and make 
the task of valve repair more 
difficult. Again in slurry serv- 
ices, the remarkable properties 
of Teflon come into the picture. 
The tough, fibrous disk ring 
strongly resists erosion. It is so 
slippery that solids don’t stick 
to it. 

Two-piece body: for erosive- 
corrosive slurries, the seat ring 
can be furnished in high-silicon 
iron, which is very hard and ex- 
tremely corrosion resistant as 
well. As another example, the 
seat ring can be Teflon—and the 
combination of Teflon disk ring 
and Teflon seat ring happens to 
be ideal for hydrofluoric acid. 





R. B. Wooster is N. Y. district 
manager for the Duriron Co. He 
holds a B.S. in chemical engi- 
neering from M.1.T. Mr. Wooster 
worked for Du Pont in produc- 
tion, process development and 
technical sales before joining 
Duriron. 


166 April 6, 1959—CuemicaL ENGINEERING 





EXPANSION JOINTS 


Drinking heavily for 30 years and still healthy 


U.S. Rubber Expansion Joints are the economical, flex- 
ible connections that are used in all kinds of pipe lines to 
take care of misalignment, vibration, expansion and con- 
traction, and noise transmission. They have no moving parts 
to wear or bind. They can be installed on both new and 
old piping and equipment. 


This U.S. Rubber Expansion Joint has been drinking brackish 
sea water (at temperatures from 50 to 100 degrees F.) for 
three decades. It and another identical 36” U. S. Rubber 
Expansion Joint are at work on the intake lines of #5 con- 
denser at the Reeves Avenue Power Station of the Virginia 
Electric & Power Company in Norfolk, Virginia, where they 
compensate for the vibration, expansion and contraction 
caused by pumping the sea water. These are two of the first 
rubber expansion joints ever installed anywhere. 


Mechanical Goods Division 


. e 
When you think of rubber, think of your “U.S. Distributor. 
He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 





A complete package drive, including 


@ Rugged, high-efficiency Reducer. 
@ Quick-removable Driving Shaft. 
@ External Packing Gland. 

@ Trough End (optional). 


Amazing new ease of installation—new ease of mainte- 
nance—new economy! No external thrust bearing or 
motor base is necessary. (However, a motor base of spe- 
cial design is available as optional equipment.) Pre-selec- 
ted Taper-Lock V-Belt drives give required speeds. Built- 
in puller makes it easy to change driving shaft—without 
opening reducer. External packing gland protects reducer. 
Helical steel gears. Timken Bearing equipped throughout. 
Available from stock with 11%", 2”, 2%”, 3” and 3%” 
driving shafts. Ask your Dodge Distributor, or write us 
for bulletin giving complete technical data. 


DODGE MANUFACTURING CORPORATION, 200 Union, Mishawaka, Ind. 


of Mishawaka, Ind. 


/ Entirely New! 


Entirely Different! 


DODGE 
SCREW CONVEYOR 
DRIVE 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. 
Factory trained by Dodge, he can give you valuable help on new, 
cost-saving methods. Look in the white pages of your telephone 
directory for “‘Dodge Transmissioneer.”’ 
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_FIRMS IN THE NEW 


April’s Top Projects: 


R. A. LABINE © 





Magnolia Petroleum will build ethylene plant at Beaumont, 
Tex., with annual capacity of 380 million lb. First phase 
of construction calls for a $25-million outlay; M. W. Kellogg 
is general contractor. To be completed early in 1961, unit 
will also produce propylene and butadiene. 


American Potash & Chemical will start construction late 
this year at Trona, Calif., on first commercial plant for 
making boric oxide—used in high-energy fuels. Cost: about 
$800,000. Boric acid capacity will also be expanded at Trona. 


Pacific Engineering & Production Co., Henderson, Nev.. 
is going into production of ammonium chlorate. Plant capac- 
ity is not announced, but unit will use a “modified electrolytic 


process.” 


Esso Standard Oil has signed agreement with the govern- 
ment of Jamaica to build a 26,000-bbl./day refinery on the 
island. Investment will be around $18-20 million. 





Duval Sulfur & Potash Co. has 
started production at its new 
$20-million copper mine and 
mill 30 mi. south of Tucson, 
Ariz. Production rate is 
scheduled at 10,000 tons/day. 


Reichhold Chemicals has con- 
struction under way at Ta- 
coma, Wash., on the initial 
$250,000 unit of a plant for 
producing water-soluble res- 
ins. No figure is given on ca- 
pacity, but plant will have 
two reactors—compared to 
four at its nearby Seattle 
plant. 


Barcon, Inc., has placed a new 
$300,000 lignin liquor proc- 
essing plant in operation at 
Appleton, Wis. Unit produces 
dry, powdered lignin prod- 
ucts. Barcon is owned jointly 
by Consolidated Water Power 
& Paper Co. and Magnet Cove 
Barium Corp. 


Monsanto Chemical has its new 
Mersize plant on stream at 
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Nitro, W. Va. Unit is inte- 
grated with rosin raw mate- 
rial supply from an adjacent 
tall oil fractionating plant 
(Chem. Eng., Aug. 25, 1958, 
pp. 58-60). Mersize is a 
chemically fortified pale rosin 
size used to waterproof paper 
and paper board. 


Best Fertilizer Corp.’s new am- 
monia plant at Lathrop, 
Calif., is now completely on 
stream, company _ reports. 
Plant, which is officially rated 
at 117 tons/day, is now pro- 
ducing 125-130 tons/day. 


Cyanamid of Canada is convert- 
ing its Niagara Falls, Ont., 
plant from U.S. coal to west- 
ern Canada natural gas for 
raw material. Plant produces 
ammonia and ammonium ni- 
trate. Conversion will cost $5 
million. 


Fluor Corp. of Canada has been 
awarded a $3-millon contract 
to engineer and build a gas 
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NEW! DYNA-V DRIVES 


Save space, weight and cost! 


DODGE PARA-FLEX 


The Flexible Cushion Coupling 
with the 4-way flex! 


FLEXIDYNE 
The Dry Fluid Drive 


New soft starts — overload protection 
@ 
Write for Bulletins! 
VY Dyna-V Drives—selection data. 


VY Para-flex Couplings—data. 
Y Flexidyne Drives & Couplings. 


DODGE MANUFACTURING CORPORATION 
200 Union Street + Mishawaka, Indiana 


DODGE 


> of Mishawaka, Ind 





FIRMS... 


processing plant for the Nevis 
Operators’ Committee . at 
Nevis, Alta. When completed 
in November, plant will yield 
about 43 million cu. ft./day 
gas and 125 long tons/day of 
sulfur. 


e) Hydrated Chromium Oxides 


AA 


Viost stable of the green pigments. Unaffected by acids, 


Spencer Chemical plans to erect 
a plant at its Jayhawk Works 
near Pittsburg, Kan., to pro- 

alkalis, vehicles, and solvents. Non-fading. duce 50 tons/yr. uranium di- 

oxide via a new continuous 
process. Rotary blender above 

The 4 pure chromium oxides will withstand ceramic is used to blend UO, fuel 

prior to shipping to fuel ele- 
temperatures. Use them in applications requiring ment fabricators. 


permanency—enamels, emulsion paints, rubber, plastics, 


Sun Oil is building a $100,000 
floor coverings, roofing granules, building materials, etc. product control center at its 
Marcus Hook, Pa., refinery. 
When completed later this 
Use the 2 hydrated chromium oxides for obtaining month, facility will collect 
and monitor continuously the 
brilliant color.and transparency in automotive finishes, variances in characteristics 
in product streams, aiming at 
greater efficiency in control- 
ling refining processes and 
Your nearest Williams representative will be glad to improved product quality. 


high grade enamels and. lacquers. 


provide you with full technical data and samples, or Ferro Corp., Cleveland, Ohio, 
* has just concluded negotia- 

write Dept. 62, C. K. Williams & Co., Easton, Penna. tions for establishing a new 
overseas affiliate in Bilbao, 

Spain. New plant, owned 


jointly with Union Quimica 
Del Norte De Espana, will 
produce porcelain enamel, 


COLORS & PIGMENTS glaze frits and inorganic col- 
ors. 

EASTON, PA. -@ £. ST. LOUIS, ILL 
EMERYVILLE, CAL: Sandia Corp., a nonprofit sub- 

sidiary of Bell System’s West- 
ern Electric Co., has opened 
an atomic ordnance labora- 
tory near Livermore, Calif. 


April 6, 1959—Cuemicat ENGINEERING 








ACCURATE 


Has Guaranteed 
Color Standards 
That Give 
DEPENDABLE 
Data 


For fast, yet completely accurate tests 
of color, ammonia, nitrite, nitrate, 
chlorine, total iron, manganese, silica, 
copper, fluoride, bromine, aluminum, 
nickel and low chromate, use a Taylor 
Water Analyzer. One basic, low-cost 
unit is adaptable for use with 18 
guaranteed color slides. Allows you 
to make practically any determina- 
tion required in plant operations. 
Ideal for obtaining the pH of unbuf- 
fered or slightly buffered liquids 
Tests are made in only minutes. 
No fragile glass standards to handle. 
Complete instructions included with 
every set. 





Contains color standards covering the 
0-10 ppm range which can be extended 
by diluting the sample. Sealed-in- 
plastic color standards virtually elim- 
inate mechanical error. 


Also available— 


TAYLOR COMPARATORS 
for testing pH, phosphate 


Be sure to use only Taylor reagents 
and accessories with Taylor Com- 
parators to assure accurate results. 
Taylor color standards are guaran- 
teed against fading. 


SEE YOUR DEALER for Taylor sets or im- 
mediate replacement of sup- 
plies. Write direct for FREE 
HANDBOOK, “Modern pH and 
Chlorine Control”. Gives theory 
and application of pH control, 
Ilystrates and describes full line, 


W. A. TAYLOR “°° 


414 STEVENSON LANE @ BALTIMORE 4, MD 
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Thermocouple Assemblies 
For Every Industrial Use 


Thermo Electric’s base metal thermo- 
couple assemblies give consistently re- 
liable temperature readings for ranges 
between —300°F. and +2200°F. We 
specialize in solving problems caused 
by chemical attack, pressure and in- 
stallation difficulties . . . and offer the 
most complete variety of standard 
thermocouple assemblies in the in- 
dustry. See our new 16 page catalog 
for the many types available. 


Thermocouples 

Single and multiple junction thermo- 
couples are made of all standard 
thermocouple materials and gage sizes. 
Ceramic insulated, metal sheathed 
“Ceramo-Couples” are used most ef- 
fectively for extended life at high 
temperatures or for sub-zero condi- 
tions where condensation is a prob- 
lem. These temperature sensing 
elements have excellent resistance to 
moisture, petroleum products, chemi- 
cal action and abrasion, and are often 
used without additional protection 
tubes. The wires used in all these 
thermocouples are drawn, annealed, 
insulated and calibrated in our own 
wire mill under Thermo Electric’s 
high standards for mechanical and 
thermoelectric qualities. 


Thermowellis 
The selection of over 5700 standard 
Thermowells includes bar stock or 
built-up construction, test wells and 
extra sensitive wells; and a variety of 
mounting fittings and flanges. Many 
construction materials available—all 


wells are pressure tested, 


Connection Heads 
Choose from six different types, in- 
cluding heavy duty cast iron heads, 
lightweight aluminum heads, and 
quick-opening heads. All weather 
proof—many sizes. 

Write For New Catalog EE 
Our Thermocouple Catalog has com- 
plete information, simplified ordering 
instructions for all assemblies and 
components, and a Thermowell Mate- 
rial Guide for hundreds of industrial 
applications, 


fs > 
Thermo 
Electric CO., INC. 


SADDLE BROOK, NEW sieges 9 


In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 
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FIRMS ... 


The $7-million installation 
will design and develop non- 
nuclear components of atomic 
weapons and_ will work 
closely with the nearby Er- 
nest O. Lawrence Radiation 
Laboratory. 


American Cyanamid is estab- 
lishing a million-dollar basic 
research laboratory in Ge- 
neva, Switz. To be staffed en- 
tirely with European scien- 
tists, the lab will serve as an 
“idea factory” taking full ad- 
vantage of European methods 
for conducting research. 


are you 
making the 
most of this 
remarkable 


new 
material? 


SHAMCO TEFLON SHEET CONTINUOUS MOLDED 
TO ANY LENGTH, WIDTHS UP TO 48 INCHES 


Need a low friction skid? Or a moisture-proof gasket? Or 
a non-adhesive lining? Then try SHAMCO Teflon sheet! A 
supply of this versatile Teflon material is fast becoming a 
standard item in plants, refineries and laboratories 


f » . ‘j ick i re. 
throughout industry. There are many reasons: it’s heat A. P. Green Fire Brick Co. re 


cently expanded its research 


resistant (550°F), it’s chemically inert, it’s non-adhesive, 
it’s easy to use, it can be bonded to practically any material, 
and now it’s available in widths up to 48 inches by any 
length you want. Order some SHAMCO sheet soon and, while 
you’re at it, try some of the other SHAMCO standard shapes! 


Tough, flexible, non-adhesive, chemically inert, heat resist- 
ant low friction and weather proof, SHAMCO sheet and 
other shapes are now being used in: 


e GUIDES, HOPPERS 
and DEAD PLATES 
e SNOW and DIRT PLOW BLADES 
e SLOT LINERS 
e COIL SEPARATORS 
es 
° 


SOLID GASKETS 
NON-ADHESIVE LININGS 
BAFFLES 

SEPARATORS 
DOORSLIDES 

SKIDS 

BREAD SHEETING ROLLS 


BASES FOR SUB-ASSEMBLIES 
LAYER INSULATION 


Ungineered Plastic Products 


11617 W. Jefferson Bivd., Culver City, Calif 
Meyer Road, Ft. Wayne, Indiana 
RslOm  celelelolisl -m@lel lee alcle- lm la om. (1) me Gola 


Stocking Distributors in Principal Citic 
f / 





and testing facilities by in- 
stalling eight natural gas re- 
heat furnaces and_ three 
Leeds & Northrup cam-type 
control systems. Operator 
above reads start-up temper- 
ature from panel. 


Husky Oil, Cody, Wyo., has ac- 


quired  half-interest from 
Canadian Husky Oil in 50,000 
acres near McMurray, Alta., 
in Athabasca tar sands re- 
gion, where it hopes to apply 
results of Swedish Shale Oil’s 
and Union Oil’s research in 
tar sands oil recovery at 
Santa Cruz, Calif. 


Kennecott Copper is spending 


$10 million renovating the 
Garfield, Utah, copper smelter 
formerly owned by American 
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DURA SEAL 


THE @ 
ENGINEERED MECHANICAL SEAL 


... spells out the 
answer to your 
sealing problems 





[) ecreases maintenance 
expense 


naffected by 
corrosives 


Now! FULL-POWER Fire Fighting 





with this complete dry chemical line! 








| 


ii 





[Jotates with the 
shaft 


djusts itself 
automatically 


Ky eals abrasive 


liquids 
[J liminates scoring 
of shafts 


PY daptable to standard 
stuffing boxes 
essons power 
costs 


For free engineering counsel on 
your sealing problems .. . write 


} 


vy 


D A 
aoe wre 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN 
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5-POUND 
DRY CHEMICAL 


2%-POUND 
DRY CHEMICAL 


200-POUND 
DRY CHEMICAL 
30-POUND WHEELED UNIT 


DRY CHEMICAL 


20-POUND 
DRY CHEMICAL 








Kidde top-rated portables and 
wheeled units kill more fire... faster! 


From the powerful new 2%-pound portable, on up to the giant 200- 
pound wheeled unit, Kidde dry chemical extinguishers pack the 
extra punch needed for stubborn blazes, for full-power fire fighting. 
Available in pressurized 214, 5, 10, 20 and 30-pound capacities, 
Kidde dry chemical portables feature simple, one-two operation, are 
easiest of all portables to operate, even while wearing gloves. Kidde 
portables have no valves to turn, no pins to pull, need no bumping 
or inverting. Just aim, pull trigger, and fire’s out! All are quickly 
and easily pressurized, have dust- and moisture-proof gauges which 
show at a glance when unit is charged. 


The 200-pound Kidde pressurized wheeled unit discharges a 40-foot 
dry chemical stream faster, has an extra 50 pounds of fire-smother- 
ing dry chemical to knock down fire quicker. It’s faster and easier 
to operate... just remove pin, swing toggle lever, and flip on-off 
lever. Easy to maneuver because of its low center of gravity and 
larger wheels. Truly a one-man fire engine! 

All Kidde extinguishers are granted top rating by Underwriters’ 
Laboratories, are the finest extinguishers on the market today. Get 
more information about this complete line of full-power fire fighting 
equipment. Write to Kidde today! 


Kidde © 


Walter Kidde & Company, Inc. 
428 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd. 
Montreal — Toronto — Vancouver 





* 
FIRMS... 
g2Q9 Smelting & Refining. Princi- 
_ x pal change will be “green fir- 
, i of ore concentrates 


: direct to reverberatory fur- 
\ naces rather than roasting 

Our est is eae . \ first. Kennecott will eliminate 
Inches Size . the 48 roasters, fire concen- 
12x12 gta trates by conveyor belt di- 


Source Is 22 — mee a the top of the five 
48 x 48" 





Electric Reduction Co., Toronto, 


Te a cali Ont., is now in production of 
in Ya sheets phosphates at Buckingham, 
Que., and is proceeding with 


the next stage in its Eastern 
Canada expansion program: 
A “multimillion-dollar” out- 


HERE’S WHY: You can DIAMETER INCHES . ~ lay for plants to make sul- 
order in quantity and in Vs eS | \ f furic and phosphoric acids as 

: . : Ae Ve ‘ > . well as sodium phosphates 
a wide variety of sizes— = 2 a and related products. Plants 


a y VY ‘ ‘ a 
and be certain of complete +4 1% ) : will be located at Port Mait- 
; s \ g , 
uniformity throughout. 2 re es ORF 
° ° 3 2 ’ . 

Our strict density control : 2“ Celgar Development Co. is get- 
2" } » Yee is ting construction under way 
3 , Meret the main units of its new 

non-porous Teflon— diameter ee ; é 
Pp Cee ene: $50-million pulp and sawmill 


on specification 


free from any flaws which project in the Kootenay Val- 
ley of British Columbia. 








assures you thoroughly 





might possibly affect 


your end use or product. J * a Atomic Energy Commission has 
signed a contract with West- 
to your most critical ern Nuclear Corp., Rawlins, 
: TYPICAL SIZES Wyo., increasing capacity of 
tolerances—no rejects, INCHES , lS sa firm’s mill at Split Rock from 
0.0. 1.0. f A 400 tons/day to 850 tons/day. 
‘ % Pg 
of time. You get product s Battelle Memorial Institute, un- 
purity—Teflon at its derscoring the potential im- 
best in every one of its , “4 portance of plutonium fuel 
’ elements, plans to erect a new 


remarkable characteristics. laboratory outside Columbus, 
Delivery is prompt—you Ohio, devoted to plutonium 
get the quantity you Characteristics of Teflon studies. Research will center 

on applications of plutonium 


want when you want it. CHEMICAL as fuel in central station 


, . ae Completely inert. : ata 
Since the availability of ELECTRICAL power reactors. 


Teflon, ‘John Pe Very high dielectric strength. . : , 
; Crane Calumet & Hecla’s Wolverine 


3 Extremely low power factor. 
engineers have worked THERMAL Tube Div. has tripled re- 
Temperature range search facilities at Allen 


with Industry to successfully 300° to +-500" F. Sask: Bibch: foo mabeviele de 


solve innumerable problems and MECHANICAL velopment for missile and 
d ‘ - Strong, flexible, weather ~ 

evelop new applications. You can resistent. atomic energy fields. Mate- 
benefit from their experience LOW COEFFICIENT OF FRICTION rials under study have high 
Absolutely non-stick. heat strength or low neutron 


and know-how. bighiid eisai iz absorption properties. 


Dimensions are accurate 


waste of material or loss 











Request full information and ask for our bulletin, The Best in Teflon. 4 Texas Gulf Sulphur has _ ob- 
‘ et / , ; 3 : . 

Crane Packing Co., 6451 Oakton St., Morton Grove, Ill. 1 oe tained e five year option 4 
4 lithium mining properties in 


(Chicago Suburb) : 
In Canada: Crane Packing Co., Ltd., Hamilton, Ont. € North Ca rolina under agres- 
ment with Basic Atomics, 


CRANE PACKING COMPANY Inc. Agreement also covers 


five-year option on _ patent 
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DUST 
‘SHAVE-OFF’ ~ 


BY-PASS 
RE-ENTRY 
OPENING 





Cu L 


| 


“Hil 


Buell’s exclusive ‘Shave-off’ design permits large diameter 
cyclones that will not clog, plug, or bridge when properly 
Operated: you avoid unnecessary maintenance work or process 
interruptions. 

The unique Shave-off port traps the dust that whirls upward 
in double-eddy currents, increases cyclone efficiency by elimi- 





PENFLEX TUBING ABSORBS 
THERMAL EXPANSION SHOCKS 


Thermal expansion 900°F ... pressures up to 
850 psi. . . . impact and pipe movement 
under terrific strain, but Penflex safely 


nating this source of dust reentrainment. Whether installed 
singly or in groups, Buell Cyclones are the most efficient ever 
developed. 


Other features include extra heavy plate construction for longer 


handles them all. That's the story of Penflex 
8” LD. stainless steel interlocked tubing 
welded into the pipeline, eliminating the cost 
of flanging the joint as well as the pipe. 
This was installed as an expansion joint on 
safety blow-off valves. 

Wherever thermal expansion, pressures 
and shock are factors in keeping steam, air, 5 
water or chemical lines from breaking you a copy of the 12-page book- 
can rely on Penflex Interlocked Tubing and let, “‘The Exclusive Buell 
Penflexweld High Pressure Tubing. Available Os a 
in steel, pestis g stainless steel from Ye” , Cyclone”: Dept. 12-D, Buell 
1D. to 24” I.D. Write for complete details to 
Pennsylvania Flexible Metallic Tubing Com- 
pany, Inc., 7234 Powers Lane, Philadelphia 
42, Pa. 


GET NEW 
DATA BOOK 
AND CATALOG 


PENFLEX 


TIGHT ASA PIPE BUT. 
FLEXIECE 


service life, Buell-designed manifolds for more efficient, non- 
turbulent flow of dust-laden gases... and the confidence 
assured by a history of hun- 
dreds of installations every- 


where in America. Write for 


Engineering Company, Inc., 
123 William St., New York 38. 





Large-diameter Buell Cyclones in series 
with Buell ‘SF’ Electric Precipitator. 


bue 


Experts at delivering Extra Efficiency in 
DUST COLLECTION SYSTEMS 
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ZL 
Wal 


Designed for Chemical and 


Pharmaceutical Industries 











an Drain Valvelis the only 
valve that cannot clog up. It is so de- 
in the closed ion the 
extends up into 
ting any -possibili 
ing plugged. | 
In the open position, full 
Structed flow is assured a 
is drawn down into the bo 
a completely open passage 
terial passing through. 


Write direst for complet 


16 HUDSON § T 
ew YORK 13, USA. 





FIRMS .. . 


rights on a process for recov- 
ering lithium from spodu- 
mene-bearing ores and con- 
centrates. 











Combustion Engineering has ac- 
quired General Nuclear Engi- 
neering Corp.; General Nu- 
clear will operate as a 
subsidiary of Combustion En- 
gineering and _ will have 
charge of the company’s nu- 
clear power activities. 


Dow Chemical has formed an 
overseas subsidiary, Dow 
Chemie Aktiengesellschaft, 
in Basel, Switz., to finance 
Dow’s expanding overseas in- 
terests. Company was incor- 
porated with initial paid-in 
capital of $5.8 million. 


Witco Chemical has purchased 
controlling interest in P. N. 
Soden & Co., Canadian chem- 
ical distributors. Move en- 
ables Witco to expand its 
chemical sales and manufac- 
turing activities in Canada. 


Colgate-Palmolive has  com- 
pleted negotiations for pur- 
chase of the Wildroot Co.; 
Wildroot will now operate as 
a subsidiary of Colgate-Palm- 
olive. 


. F. Drew & Co. has acquired 
the Malaga Oil Products Co. 
of Lindsay, Calif., and the 
Strathmore Oil & Fat Co. of 
Strathmore, Calif. Strathmore 
now becomes a wholly owned 
subsidiary and Malaga will 
operate as a division of Drew. 


Polycraft Bag Co. is a new firm 
headquartered in South Bend, 
Ind., that will soon be manu- 
facturing heavy-duty polye- 
thylene bags in a new plant 
now under construction in 
South Bend. 


Spencer Chemical Co.’s_ joint 
venture with Industrial Rayon 
Corp. to make caprolactam 


“Did you know that 
semiconductors improve 
the performance of 
radios and TV’s, too?” 


Semiconductor devices such as 
ike larity (ole fame llole(-¥Welale Mi a-taflil-ta 
improve the performance and 
reliability of radios, TV sets, 

a rela late Melle Meola olUL (183 

Tae Mant STL(-CMe late Mel Ko Muste] 4-1 
possible many other electronic 
devices. 


Mallinckrodt... called in early 
to develop fine chemicals for 
the electronics industry... 
provides an extensive line of 
special-purity TransistAR 
chemicals to help manufacturers 
maintain the extremely low 
impurity levels necessary 

for successful production of 
semiconductor devices. 


Electronics is only one of many 
industries which rely on 
Mallinckrodt process chemicals, 
MrelalUhiclaiUig-to ME CoM tata 
specifications to meet particular 
rel gete [Ula ffela Ma -\-o 53 


LINKING CHEMISTRY TO INDUSTRY 


Matline vodlt,® 





MALLINCKRODT CHEMICAL WORKS 


ST. LOUIS NEW YORK MONTREAL 


April 6, 1959—CuemicaL ENGINEERING 





. . « FIRMS 


has been called off due to the 
planned entry of another 
“large chemical company” 
(Du Pont) into the field. 
Spencer is retaining the plant 
site at Ashland, Ky., but says 
that it has no immediate plans 
for the site. 


Montecatini, Milan, Italy, and 
the Yugoslav Rudnap Com- 
pany have signed an agree- 
ment for construction of an 
$8.5-million fertilizer plant at 
Lukavaz. Plant will produce 
100 metric tons/day ammonia, 
340 tons/day nitric acid and 
380 tons/day ammonium ni- 
trate. Montecatini is also 
building at Brindisi, Italy, 
a $90-million petrochemical 
plant that will process 1 mil- 
lion tons/yr. liquid hydrocar- 
bons into a wide range of 


derivatives. ... and here are our new offices — 


France will have 50,000 tons/yr. 170 GREAT NECK ROAD 


more synthetic rubber capac- 


ity when the new plant at GREAT NECK NEW YORK 
7 


Berre Lake, Near Marseilles, 
comes on stream. Plant will Phone: HUnter 2.5200 
be built by a new company 
formed by the Royal Dutch With our constantly expanding business has grown the need 
Shell Group. for larger office quarters to serve you better than ever. 


India has awarded a $16-million From our new location we will continue to respond promptly 


contract to the German firm to your inquiries for 
of Frederick Uhde for con- Engineers 
struction of an ammonium Helifiow Heat Exchangers Wanted! 
fertilizer plant at Rourkela. Steam Jet Ejectors We havea Bole 


Plant will have an estimated . : ranted te 
output of 600,000 tons/yr. Steam Vacuum Refrigeration number of positions 
‘ he with a real future 


and will be on stream by end Surface Condensers otek: te. ana 
of 1961 using coke-oven gas B tric Cond oe od heat 
as a source of hydrogen for arometric Condensers Guetiis. ouaiue 
ammonia. Monobolt Heat Exchangers iene Be your 
a Evaporators application to our 
oland wi uild a new petro- a new address above. 
leum refinery at Plock, 25 mi. Deaerating Heaters 
west of Warsaw. Construc- 
tion is slated to start during 
Wade: inillal-capacity will be GRAHAM MANUFACTURING CO., INC. 
2 million metric tons/yr. Re- ne 
finery will decrease Poland’s Heliflow Corporation 
oil products imports and will 
provide the basis for a do- 
mestic petrochemical indus- 
try: 














(Formerly located at 415 Lexington Ave., N. Y. 17, N.Y. 
and our phone number was MUrray Hill 2-8770) 
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‘Need % to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 





MATERIAL 


9 AIR COMPRESSOR F~ 


Flow diagram of Sturtevant designed micronizing system using com- 


EP One Operation 


Reduces, Classifies 











Sturtevant Micronizers 
grind and classify in one 
operation in a single cham- 
ber—provide fines in range 
from % to 44 microns to 
meet today’s increased prod- 
uct fineness needs. Can han- 
dle heat-sensitive materials. 

Production Model 
(15 in. chamber) 
No Attritional Heat 
| Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angles 
to periphery, grind each other by violent impact. 
Design gives instant accessibility, easy cleaning. 
No moving parts. 
Classifying is Simultaneous 
Centrifugal force keeps oversize material in 
| grinding zone, cyclone action in central section of 
chamber classifies and collects fines for bagging. 
Rate of feed and pressure control particle size. 
Eight Models Available 
Grinding chambers range from 2 in. diameter 
laboratory size (%2 to 1 lb. per hr. capacity) to 
large 36 in. diameter production size (500 to 4000 
Ibs. per hr. capacity). For full description, request 
Bulletin No. 091. 


Engineered for Special Needs 
A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under | micron at 
feed rate of 2250 Ibs. per hr. For another 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer toi 2 to 3 

average microns. 

| Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 

classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 
Test micronizing of your 





| own material, or produc- 


| tion micronizing on con- 
| tract basis, are part of 


_ | Sturtevant service. See for 


| yourself the improvement 
| ultra-fine grinding can con- 

tribute to your product. 
| Write for full details. 
| STURTEVANT MILL 
| CO., 100 Clayton St., 
| Boston, Mass. 


"REGISTERED TRADEMARK OF STURTEVANT MILL CO. 


April 6, 1959—Cuemicat ENGINEERING 











- CALENDAR 





Instrument Society of America, Sec- 
ond National Symposium on 
Instrumentation. 

April 6-7 St. Louis, Mo. 


American Institute of Mining, 
Metallurgical and Petroleum Engi- 
neers, 42nd national Open Hearth 
Steel Conference and Raw Ma- 
terial Conference, Jefferson Hotel. 
April 6-8 St. Louis, Mo. 


American Institute of Chemical En- 
gineers, Ohio, Pittsburgh and West 
Virginia Sections, annual sympo- 
sium: Catalysis, Mellon Institute. 
April 10 Pittsburgh, Pa. 


National Petroleum Assn., semi- 
annual meeting, Hotel Cleveland. 
April 15-17 Cleveland, Ohio 


Engineering, Marine Welding and 
Nuclear Energy Exhibition. 
April 16-30 Olympia, England 


American Oil Chemists Society, 50th 
Anniversary ‘Meeting, Roosevelt 


Hotel. 

April 20-22 
Natural Gasoline Assn., of America, 

38th annual convention, Baker 


and Adolphus Hotels. 
April 22-24 Dallas, Texas 


New Orleans, La. 


13th Annual Power Sources Con- 
ference, Shelburne Hotel. 
April 28-30 Atlantic City, N. J. 


Electrochemical Society, 115th na- 
tional meeting, Sheraton Hotel. 
May 3-7 Philadelphia, Pa. 


American Society of Mechanical 
Engineers, Maintenance & Plant 
Engineering Division conference, 
Edgewater Beach Hotel 
May 4-5 Chicago, Il. 


American Institute of Chemists, an- 
nual meeting, Hotel Traymore. 
May 6-8 Atlantic City, N. J. 


International Petroleum  Exposi- 
on, 
May 14-23 Tulsa, Okla. 


American Institute of Chemical 
Engineers. Hotel Muehlebach. 
May 17-20 Kansas City, Mo. 


Chemical Specia'ties Manufacturers 
Assn., Drake Hotel. 
May 18-20 Chicago, Tl. 

Commercial Chemical Development 
Assn., annual resort meeting, Po- 
cono Manor. 
May 25-26 


Chemical Inst. of Canada, 42nd an- 
nual conference, Nova Scotian 


Hotel. 
May 25-27 Nova Scotia, N. S. 


American Society of Mechanical 
Engineers, Design Engineering 
Conference, Convention Hall. 
May 25-28 Philadelphia, Pa. 


American Petroleum Institute, Re- 
fining Div. midyear meeting, Hotel 
Statler. 
May 27-30 New York, N. Y. 

Fifth World Petroleum Congress, 


Coliseum. 
May 31-June 6 New York, N. Y. 


Pocono Mts., Pa. 





CueEMICAL ENGINEERING—April 6, 1959 


WHICH CHECK WOULD 
YOU RATHER WRITE? 


How much 
are you 
paying 

for 
uncontrolled 
dust? 


Pangborn 


See for yourself—add up the cost of your 
lost salvageable material, housekeeping 
expenses, excess machine wear, intan- 
gibles such as community and employee 
goodwill. Whether your total is moder- 
ate or high, Pangborn Dust Control will 
cost you /ess than uncontrolled dust. 

For details on Pangborn’s engineering 
knowledge and experience, talk to the 
Pangborn man in your area or write 
PANGBORN CORPORATION, 2600 Pang- 
born Blvd., Hagerstown, Maryland. 
Manufacturers of Dust Control and Blast 
Cleaning Equipment — Rotoblast® Steel 
Shot and Grit. 


CONTROLS 


DUST 





Pi. ee ae ed 


Life in these excited states... 


“I got the pot and tubing 
corrosion licked, but 
now the jugs won't hold up!” 


Highest pump- 
ing efficiency, 
with faultless 
corrosion resist- 
ance. Hard rub- 
ber casing and 
impeller; Has- 
telloy C shaft. 
80 gpm. Bul. 
CE-55. 


Liquids never 
touch metal in 
Ace: diaphragm 
valves! Rubber 
or plastic-lined 
cast iron, or 
solid plastic 
bodies. Sizes 12 
to 6”. Ask for 
facts. 


High-impact, 
rubber- plastic, 
most economi- 
cal for average 
chemicals. 2 to 
6”. Screw or sol- 
vent welded fit- 
tings. Valves 4 
to 2”. NSF- 
approved. Bul. 
80A. 





Still bothered 
by corrosion? 


Downtime, ruined equipment, end- 
less repairs are more than disturb- 
ing...they’re expensive too. You 
can put an end to 85 to 100% of 
your corrosion and contamination 
losses by specifying chemical- 
resistant Ace rubber and plastic 
equipment ... pipe, valves, tanks, 
pumps. American Hard Rubber 
Company’s 108 years of experience 
is ready to help you with any 
problem. 


All-purpose rig- 
id PVC. Sched. 
40, 80 & 120, % 
to 4”. Threaded 
or socket-weld 
fittings. Valves 
Y% to 2”. NSF- 
approved. Free 
Bul. CE-56. 





MERICAN HARD RUBBER COMPANY 


DIVISION OF AMERACE CORPORATION 
Ace Road ° Butler, New Jersey 





NEW EQUIPMENT .. . 


(Continued from p. 104) 


Batehing System 


Change of a plug-in unit 
alters plant operation. 


Incorporating a new formula- 
control component called the 
3atchplug, a new automatic 
batching system developed by 
The Howe Scale Co. provides 
instant formula changes while 
eliminating the human errors 
that sometimes occur in manual 
ingredient-dialing systems. 

Each’ Batchplug contains 
electrical circuitry that can pro- 
gram sequential control of up 
to ten ingredients on as many 
as three separate scales. Batch- 
plugs are about the size of a 
pack of cigarettes; they are 
ruggedly constructed for heavy 
industrial use. 

Such a system enables abso- 
lute compliance with all local, 
state or federal batching regu- 
lations. Formula privacy can 
also be indefinitely retained be- 
cause operators need only know 
what Batchplug to use for a 
given batching order. 

When the plant operator 
pushes a “start” button on the 
small control panel, an electri- 
cal signal channeled through 
the Batchplug starts flow of the 
first specified formula ingredi- 
ent. After the desired amount 
of this ingredient flows into the 
weigh hopper (or through a 
check point for liquids blend- 
ing), the device automatically 
stops material flow and starts 
to draw the second ingredient. 

This operational sequence 
continues until all of the for- 
mula’s ingredients have been 
measured in their respective 
preset amounts. At this point, 
the Batchplug empties the 
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| Life these excited states... ; 


weigh hopper (or blending res- 
ervoir), and the material passes 
to further processing, shipment 
or storage. Meanwhile, the con- 
trol panel resets itself and 
starts a new cycle beginning 
again with ingredient number 
one. 

Changeover from one for- 
mula to another requires re- 
moval of the Batchplug in use, 
and insertion of a new one. Op- 
eration of the control panel, in- 
cluding presetting of the plugs 
to any individual formula, re- 
quires no special skill or train- 
ing. Accuracy can be held to 
within 0.1% in most cases.— 
The Howe Scale Co., Rutland, 
Vi. 180A 








“V’ve chipped off all the rust, 
Chief, but don’t the 
walls seem kind of thin?” 

















Ace chemical- 
resistant rubber- 
lined steel pipe 
best for high- 
pressure, big 
sizes, or abra- 
sives. Pipe, fit- 
tings and valves 
144 to 24”. 


Corrosion makes 
profits thin, too 


If corrosion and contamination are 
eating into your profit margin, you 
need chemical-resistant equipment 
by American Hard Rubber Com- 
pany. Look today to see where you 
can use Ace rubber and plastic 

pipe, valves, pumps, tanks and spe- — << 
cial parts. It doesn’t cost ...it pays! lining. 


Metering Pumps 


Versatile line makes debut. 
Wid ity " Highly efficient 

e capacity range WE pump. Ca- 
pacity to 360 
gpm. Cast iron, 
fully protected 
by top quality, 


Called Masterline, a new 
series of metering pumps will 
soon form the backbone of Hills- 
McCanna’s product line. Ac- 
cording to company officials, all 
of the manufacturer’s other 
metering pumps will now take 
on the characteristic of spe- 
cialty items designed for spe- 


cific and unusual customer re- 
quirements. 

For standard duty, the new 
line—consisting of the Master- 
line 20, 30, 40 and 50—offers 
pumping capacities ranging 
from a fraction of a gallon per 
hour to 1,020 gph. 

Competitively priced at $300 
to $1,100, these pumps incor- 
porate such features. as: 
straight-through-flow check 
valve that minimizes turbulence 
and pressure drop; speed re- 
ducer separated from motor for 
easy replacement; new wear- 
reducing crank drive; inter- 


Design assist- 
ance and facili- 
ties for molding 
special fittings, 
pump parts, etc., 
of plastics or 
hard rubber. 
Also large hand- 
fabricating fa- 
cilities. 


Variety and qual- 
ity to match any 
plastic piping. 
Riviclor PVC, 
Ace-Ite rubber- 
plastic, Parian 
poly, Ace Saran, 
Tempron high 
temperature 
nitrile, hard rub- 
ber-lined steel. 


ACE processing equipment of rubber 





AMERICAN HARD RUBBER COMPANY 
DIVISION OF AMERACE CORPORATION 


Ace Road * Butler, New Jersey 


changeability of parts; and at- 
tractive over-all appearance. 
The company is now prepared 
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NEWS ABOUT SCALES 








“ How do they build 
unvarying accuracy into 
this remarkable new kind 
of weighing instrument? 


For 7,000 years men have employed 
the multi-part pivot balance to com- 
pare weights. As the parts of their 
pivot joints wore, the problem of re- 
taining accuracy became more and 
more acute. Then in 1956 the United 
States issued a patent for a “Thayer 
Flexure Plate” Leverage System. A 
team of engineers and businessmen, 
aware of industrys great cumulative 
loss of materials in weighing opera- 
tions, had devised a revolutionary 
new scale. Knife-edge pivots that pro- 
gressively wear and change were re- 
placed by Thayer Flexure Plates that 
move only .001”, yet accurately re- 
flect the minutest changes in weight. 
This firmly joined lever withstands 


shocks and vibrations indefinitely. 
Dirt and dust are no longer a problem. 


pe oa Thayer guaran- 


tees this lever- 
age system 
accurate for the 
life of the scale, 
How Can It Save You Money 
Year After Year? 
Working in conjunction with straight 
electrical controls, it forms the most 
reliable, low maintenance system ever 
devised to control processing or mate- 
rials handling by weight. Literature on 
its application to filling, batching and 
checkweighing operations is available 
on request. 





THAYER SCALE 


AUTOWEIGHTION SYSTEMS FOR FILLING, 
BATCHING AND CHECKWEIGHING 


THAYER SCALE CORP. © 293 THAYER PARK, PEMBROKE, MASS. 








know the facts 


about annealing 
before you specify 
Stainless steel 
tubing for chemical 
applications! 


learn why 


Standard’s production specifica- 
tions for stainless steel pipe and 
tubing demand annealing as one 
important step to assure you 
ductility and maximum resistance 
to corrosive agents . . . to guarantee 
you uniform structure by eliminat- 
ing stresses ...to provide you ease of 
fabrication and savings on original 
and replacement material costs. 
Engineers at Standard are special- 
ists in the selection of the proper 
grade of stainless steel pipe and 
tubing for industry. They are 
anxious to work with you. For com- 
plete details call your local Standard 
representative or contact Standard. 


STANDARD 


THE STANDARD TUBE COMPANY and 
MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Plymouth Road e¢ Detroit 39, Michigan 
Welded stainless fubeng and pipe e Welded carbon 
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to ship on two weeks notice.— 
The Hills-McCanna Co., Chi- 
cago, Ill. 181A 


Multiswiteh Indicator 


Null-balance unit checks 
temperatures. 


For rapidly checking tem- 
peratures of many points, the 
Series 9000 multiswitch indi- 
cator offers accuracies of + 4% 
for all scale spans in the pyro- 
metric range. Sensitivity is 5 
microvolts for scale spans of 5 
mv.; for wider spans it is + 
0.1%. Balance speeds are fast, 
with a choice of 2, 4 or 15 sec. 
Scale is 11 in. long. 

Series 9000 indicators can be 
used for as many as 108 sta- 
tions. The basic instrument is 
a completely — self-contained, 
null-balance unit. External 
sensing devices are not in- 
cluded. — Barber-Colman Co., 
Rockford, III. 183A 


Fractionation Tray 


Utilizes new variable-ori- 
fice valve units. 


Valve units on a new frac- 
tionation tray act as variable 
orifices that provide multistag- 
ing of slot area for different 
rates of vapor flow. 

Design of the new ballast 
units establishes: (1) uniform 
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PITT-CONSOL 


Cy 5 
7Em\ch* 


.« «higher meta content to give you more speed, 


lower unit cost in phenolic resin applications 


meta 
-CONSOL D@ra 


cresol 


PITT-CONSOL Meta Para Cresol offers 2.7 parts of 
meta to every one of para! That’s more meta cresol 
(over 70%) than most mp cresols on the market... 
and the big reason why it provides a faster cure 

in brake linings, varnishes, molding compounds and 
many other phenolic resin applications. Investigate 
the advantages of PITT-CONSOL Meta Para Cresol.. . 
Available in 2° and 3° grades of high purity 

and closely controlled uniformity. 

e For any cresylic acid with the quality and performance 
you seek look to Pitt-Consol first. Send for a 


brochure covering the complete line or consult 
our insert filed in Chemical Materials Catalog. 


“Expanding cresylics to further industry” 


PITT-CONSOL 
Chemical Company 


191 DOREMUS AVE.« NEWARK &,N. J. 


SUBSIDIARY OF CONSOLIDATION COAL COMPANY 


183 





W, Drop Forged from 


Ss Solid Billets... 


FORGED STEEL FITTINGS 


Heat ... pressure... turbulence... oxidation . . . vibration . . . reduction 
. . Shock. For critical installation problems like these, get maximum pro- 
tection with W-S Carbon, Stainless and Alloy Steel Fittings. 


¢ Drop forged to produce exceptionally high tensile and impact strength. 
¢ Long accurate threads, in perfect alignment, for ease of installation. 
¢ Heavy uniform fitting wall thickness—an important safety factor. 
¢ Accurate machining to fit tight. 
For your next order, call your nearby W-S Distributor. You’ll find him 
ready with comprehensive stocks of the complete line of W-S high-quality 
fittings. Forge & Fittings Division, H. K. Porter Company, Inc., Box 95, 
Roselle, New Jersey. 


FORGE AND FITTINGS DIVISION 


H.K.PORTER COMPANY, INC. 


Divisions: Connors Steel, Delta-Star Electric, Disston, Forge & Fittings, Leschen Wire Rope, 
Mouldings, National Electric, Refractories, Riverside-Alloy Metal, Thermoid, Vulcan-Kidd Steel, 
H. K. Porter Company (Canada) Ltd. 


184 





NEW EQUIPMENT... 


distribution of vapor through 
the liquid across the tray, (2) 
optimum vapor velocities, (3) 
turndown ratios of at least 9:1 
and (4) a primary pressure drop 
at the vapor-liquid interface 
for maximum tray efficiency. 
According to the manufac- 
turer, the new ballast tray re- 
tains all good features of bub- 
ble-cap and perforated trays, 
while’ eliminating inherent 
problems encountered with or- 
dinary valve-type trays.—Fritz 
W. Glitsch & Sons, Inc., Dallas, 
Tex. 183B 


Tube Expander Drives 


Designed for fast, preci- 
sion tube rolling. 


Two new expander drives for 
1. through 3-in. tubes feature 
permanent-magnet controls that 
disengage and stop rolling ac- 
tion when preset torque levels 
are reached. 

Neither drive utilizes any 
springs, clutch, ratchets or 
friction-loaded parts—motor op- 
eration is smooth and continu- 
ous at 1,000 rpm. 

Trigger-actuated motors are 
air operated. Operation is 
simple—the motor runs for- 
ward when the trigger is 
squeezed, and reverses when 
the trigger is released. Tools 
are unnecessary for torque set- 
ting —Elliot Co., Springfield, 
Ohio. 184A 


Surge Control System 


Increases safe output of 
large compressors. 


With the new CompuDyne 
surge control system, large com- 
pressors, blowers and exhaust- 
ers can be safely operated 
nearer to the surge point than 
previously possible. In addi- 
tion, the system improves oper- 
ating stability and reduces 
power consumption of these ma- 
chines. 

Each CompuDyne consists of 
electronic sensing, measure- 
ment and control instruments, 
and an electro-hydraulic or 
electro-pneumatic actuator and 
control valve. The system is ap- 
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plicable to units from 50 hp. up. 
—CDC Control Services, Inc., 
Hatboro, Pa. 184B 


Transmitter 


For electrically controlled 
instrumentation. 


Dependability, fast response, 
simple installation and broad 
range adjustment are some of 
the features claimed for the 
new Yarway differential-pres- 
sure transmitter. The instru- 
ment consists of a diaphragm 
mechanism in a pressure hous- 
ing equipped with two tubular 
pressure connections, and a 
sensing coil. Variation in differ- 
ential pressure applied to the 
diaphragm changes the elec- 
trical output of the coil.—Yar- 
nall-Waring Co., Philadelphia, 
Pa 185A 


BRIEFS 


Turbocharged compressor pack- 
age for field use includes gas- 
engine driven compressor, 
radiator, scrubbers and other 
accessories mounted on a 
steel skid. Rating is given as 
525 bhp.—Clark Bros., Olean, 
Nz Y. 185B 


Cyclone separator for 4,000- to 
6,000-cfm. range separated 
99% sawdust, 99.2% steel 
grindings and 94% flour in 
laboratory tests.—Torit Mfg. 
Co., St. Paul, Minn. 185C 


Centrifugal compressor raises 
pressure of 2,000 cfm. oxygen 


CueMicaL ENGINEERING—April 6, 1959 





Another packaging advance by Continental 
the new 


Hi-STACKER 


utility can with 
reversible spout 


¢ Saves time, space, 

filling and shipping costs 
¢ Simple to palletize 
¢ 1.C.C. approved 


Continental’s new, Dome-top Hi- 
Stacker makes every inch of 
shipping, storage and display 
space count. It’s easy to fill, easy 
to handle. Filler openings are 
available to fit your requirements. 
For further details, ask your 
Continental man. 


REVERSIBLE SPOUT RIDES 
SAFELY, ATTACHES EASILY 








>> \ew!_ 4 ff TACKER 
. AB AISTA 

IESTACKE poe Se! Spout remains inverted during 

‘ > shipment and storage. To pour, 
spout is reversed — ready for fast, 
smooth dispensing. Spout re- 
mains in fixed position until con- 
tainer is empty. 





UTiity CAM 








Looks like Continental’s famous 
Dome-top utility can (at left). 
Has all its sales features. 
Completely redesigned to save 
space and money. 


CONTINENTAL (CC CAN COMPANY 


Eastern Div.: 100 E. 42nd St., New York 17 Pacific Div.: Russ Building, San Francisco 4 
Central Div.: 135 So. La Salle St, Chicago 3 Canadian Div.: 6595 Pare St., Montreal, Que. 
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PROCESS PLANT MAKER 
OF TOMORROW..... 


Your plant problems in chemical, 
petroleum, petrochemical and 
nuclear fields .... will be solved 
by CHIYODA's broad experience 
in engineering, fabrication and 


construction. 


CHIYODA CHEMICAL 


fasted iia ii lee Mele) Epi iilegie), | 
co., LTD. 


Tokyo Building, Marunouchi, Chiyoda-ku, 
TOKYO, JAPAN 


President: A. TAMAKI 


Cable Address CHIYOTAKA TOKYO 





NEW EQUIPMENT .. . 


from atmospheric to 120 psia. 
Directly connected to a 750- 
hp. steam turbine, the new 
compressor features stainless 
steel casing and water-lubri- 
cated journal bearings.—El- 
liot Co., Jeannette, Pa. 185D 


Filter tubes made of siliconized 
glass fabric reduce pressure 
drop and increase air-to-cloth 
ratio. Manufacturer claims 
that the new Filter Flex bags 
can cut space requirements in 
half.—Coast Mfg. & Supply 
Co., Livermore, Calif. 186A 


Lift truck of 3,000-lb. capacity 
is offered in either gasoline or 
LP fuel models. Two trans- 
missions are available: stand- 
ard or Power-Shift Torque 
Converter Drive. — Allis- 
Chalmers Mfg. Co., Milwau- 
kee, Wis. 186B 


Equipment Cost Indexes... 


Industry 
Avg. of all 


Process Industries 


Cement mfg. 
Chemical 
Clay products 
Glass mfg 
Paint mfg 
Paper mfg. 
Petroleum ind. 
Rubber ind. 


Process ind. avg.. 


Related Industries 


Elec. power equip... 
Mining, milling 
Refrigerating 

Steam power 


Compiled quarterly by Marshall and Ste- 
vens, Inc. of Ill., Chicago, for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for method of obtaining index num- 
bers; Feb. 23, 1959, pp. 149-50 for annual 
averages since 1913. 





For More Information . . . 


about any item in this 
department, circle its 
code number on the 


Reader Service 
postcard (p. 201) 














G-B ULTRALITE 
DISTRIBUTORS 


(See ad on facing page) 


AKRON, Ohio, The Asbestos Supply Co. 

AL BANY, Ga., Industry Insulation Co. 

ALBUQUERQUE, Mt. States Insulation Co. 

AMARILLO, McDonald Engineering & Insulating Co. 

ATLANTA, Ga., Reynolds Aluminum Supply Co. 

AUSTIN, Texas, Cinbar Engineering Co. 

BALTIMOR RE, Md., Leroy Insulation Co. 

BILLINGS, Mont., Big Horn Supply, Inc. 

BIRMINGHAM, Ala., Shook & Fletcher Supply Co. 
Reynolds Aluminum Supply Co. 

BOSTON, Homans-Kohler, Inc. 

BUFFALO, industrial Insulation Sales, Inc. 
CHARLESTON, W. Va., Baldwin Asbestos Products Co. 
CHARLESTON HEIGHTS, S. C., Stafford Insulation Co. 
CHICAGO, Culberg Asbestos & Cork Co. 

E. C. Carison Co. 
CHILLICOTHE, Ohio, Southern Ohio Insulating Co. 
CLEVELAND, Ohio Asbestos and Insulation Co. 
COLUMBIA, S. C., Industrial Insulation 
Div. of Richland Oil Co. 
COLUMBUS, Culberg of Ohio 
Santeler Brothers 
CORPUS CHRISTI, Precision eae Co. 
DALLAS, Insulation Supply Co., 
Payne-Ladewig, Inc. 
DAVENPORT, Republic Electric Co. 
DENVER, Gene Wright Lumber Co. 
Powers Industrial Insulation, Inc. 
DES MOINES, lowa Asbestos Co., Inc. 
EL PASO, Insulation Specialties Co. 
EVANSVILLE, Sar George Koch Sons, Inc. 
FT. SMITH, , Gunn Distributing Co. 
FT. WAYNE, = M. H. Hilt, Inc. 
FT. WORTH, The Bracken Co. 
GREENSBORO, N. C., Starr Davis Co., Inc 
GULFPORT, Miss., Paine Supply Co. 
HOUSTON, Precision Insulation Co. 
INDIANAPOLIS, Central Supply Co. 
JACKSON, Miss., Paine Refrigeration & Supply Co. 
JACKSONVILLE, Ferber Sheet Metal Works 
Reynolds Aluminum Supply Co. 
JOPLIN, Mo., Joplin Cement Co. 
KANSAS CITY, Central Supply Co. 
LITTLE ROCK, Gunn Distributing Co. 
LOS ANGELES, Thorpe Insulation Co. 
Western Fibrous Glass Products Co. 
LOUISVILLE, General Insulation & Roofing Co. 
MACON, Ga., Industry Insulation Co. 
MEMPHIS, John A. Denie’s Sons Co. 
MIAMI, Crabtree Insulation Co. 
Reynolds Aluminum Supply Co. 
Southern Metals Co. 
MILWAUKEE, F. R. Dengel Co. 
MINNEAPOLIS, Asbestos Products, Inc. 
NASHVILLE, Reynolds Aluminum Supply Co. 
NEWARK, N. J., Eastern Steam Specialty Co. 
NEW ORLEANS, Eagle Asbestos & Packing 
NEW YORK, Eastern Steam Specialty Co. 
OKLAHOMA CITY, Ball Distributing & Engineering Co. 
OMAHA, Cardinal Supply & Mfg. Co. 
beeen oad Conn., Insulation Supply Co. 
DUCAH, Ky., Triangle Insulation Co. 
PHILADELPHIA, John F. Scanian, Inc. 
PHOENIX, Ariz., Kircher Asbestos & Rubber Co. 
PITTSBURGH, Dravo Corp 
RALEIGH, N.C., Reynolds Aluminum Supply Co. 
RAPID CITY, S. D., Robbins & Stearns Wholesale 
RICHMOND, Va., » Reynolds Aluminum Supply Co. 
ROANOKE, Va., . E. Thurston Co. 
ROCKFORD, Ili., “innit Brothers Co. 
SALT LAKE ‘CITY, Bullough Asbestos Supply Co. 
SAN ANTONIO, The Bracken Co. 
SAN DIEGO, Western Fibrous Glass Products 
SAN FRANCISCO, Western Fibrous Glass Products 
SAVANNAH, Ga., Reynolds Aluminum Supply Co. 
SEATTLE, Western Fibrous Glass Products 
ST. LOUIS, Hollander & Co., Inc. 
The Stovey Company, Inc. 
ST. PAUL, Asbestos Products, Inc. 
SULLIVAN, Iil., Lewie David, Inc. 
TALLAHASSEE, Fla., Bakers, Inc. 
TAMPA, Fla., Eagle Roofing & Art Metal aaa Inc. 
TULSA, Okia., Bali Distributing & Engr. C 
TUPELO, Miss., Paine Supply Co. 
VANCOUVER, B. C., Fleck Brothers Limited 
WASHINGTON, D. é., Walter E. Campbell Co. 
WICHITA, General Metals, Inc. 
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They compared 
efficiency, 


permanence, 
and applied cost 
...and bought 
ULTRALITE® 


FOR INFORMATION AND PROMPT DELIVERY, 
CALL YOUR LOCAL ULTRALITE DISTRIBUTOR 
LISTED IN ADJOINING COLUMN 
































TT) Shaun 


You, too, can get a deluxe tank insulating job at 
low cost—simply use ULTRALITE flexible glass fiber blankets that can 
be applied to tanks, vats and vessels in a fraction of the time required by 
rigid blocklike materials. Compare thermal efficiency and you'll be favor- 
ably impressed with ULTRALITE’S low “K” of .27 at 70° mean tempera- 
ture. Compare permanence and you'll find that ULTRALITE covered with 
metal weatherproofing sheets lasts indefinitely, requires no maintenance. 


ULTRALITE is available in rolls up to 10’ in width and in thicknesses 
up to 6”. Whether you elect to wrap tanks with an entire roll at a time or 
to hoist precut sizable sections to the work area, you get a better job at 
lower cost with ULTRALITE, the only insulation made exclusively of long, 


strong, textile-type glass fibers. 


GUFPNBAGON rence QD) 


252 W. 10th St., Kansas City, Mo. 


Thermal and acoustical glass fiber insulations . . . molded glass fiber pipe insulation 
Plain and grooved end couplings and fittings 








351 VERONA AVENUE 


@ CORROSION RESISTANT 

@ NON-CONTAMINATING 

@ RUST PROOF 

@ EASY TO CLEAN 

@ FREE, EASY FILTRATE DISCHARGE 
@ EXCEPTIONALLY LONG SERVICE LIFE 


Check these operating advan- 
tages found in Newark Stainless 
Steel Filter Cloth. They may sug- 
gest the solution to one of your 
special filtering problems or they 
may be the answer to your need 
for a backing cloth that will 
really stand up through tough, 
corrosive filtering cycles. 


Newark Stainless Steel Filter 
Cloth is easily adapted to prac- 
tically all types of filters and is 
available in a wide variety of 
weaves. When writing please 
give us details on your process. 


/ 
NEWARK 
f*accuracy 


[Af “eo: 
oe! 0,8, 4 ee 
G XY 
Soy XX 


COMPANY 


* NEWARK 4, NEW JERSEY 








‘TECHNICAL. 








First Integrated Coverage 


BIOCHEMICAL ENGINEER- 
ING. Edited by Robert 
Steel. Macmillan Co., New 
York. 328 pages. $7.50. 


Reviewed by E. L. Gaden, 
Department of Chemical 
Engineering, Columbia 
University, New York. 


Perhaps the most expressive 
thing that can be said about the 
volume “Biochemical Engineer- 
ing” is simply that it exists. For 
over ten years the term “bio- 
chemical engineering” has been 
bandied about—mostly on edi- 
torial pages—and this is the first 
book which attempts any kind of 
integrated coverage. 

“Biochemical Engineering” is 
neither a poor book nor an out- 
standing one. In fact its origins 
herald its strength and weak- 
ness. The editor, Dr. Robert 
Steel, now of the Upjohn Co., has 
put together a series of lectures 
given at the Manchester College 
of Science and Technology in 
1957 where he was then in resi- 
dence. The book suffers from the 
universal vice of such compila- 
tions: coverage is according to 
the interests and inclinations of 
the individual lecturers. On the 
other hand something has at 
least been gotten down on paper 
—more than any individual au- 
thor has been able to accomplish 
so far. 

In England the phrase “bio- 
chemical engineering” seems to 
be a little better accepted than 
here. Evidently it is used to 
cover, more or less loosely, what 
we would call “fermentation 
technology” plus product recov- 
ery. This is a perfectly legit- 
imate usage—and one which 
might well be used here if earlier 
protagonists had not argued so 
strongly for a separate “dis- 
cipline.” 

The individual chapters cover, 
after a couple of introductory 
treatments of “history and 
scope,” the following subjects: 
Chemical activities of micro- 
organisms; substrates for fer- 
mentation processes; steriliza- 
tion; the development of a 
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typical anaerobic process (ace- 
tone-butanol), and an aerobic 
process (penicillin); aeration 
and oxygen supply; equipment 
design; product recovery. A 
final section discusses “basic eco- 
nomics” and the future possi- 
bilities for fermentation tech- 
nology. 

The individual contributions 
are generally well done and, 
though many points of interest 
remain untouched, the book has 
an air of competence and basic 
completeness. By and large the 
important points are stressed 
and details are not belabored. 

While “Biochemical Engineer- 
ing’ is neither an ideal textbook 
(if, indeed, such a creation is 
possible) nor a comprehensive 
reference, it is still a significant 
addition to the worthwhile lit- 
erature of “applied microbi- 
ology.” 


BRIEFLY NOTED 


DIRECTORY OF MANUFACTURERS’ 
REPRESENTATIVES, 1959. 203 pp. 
Manufacturers’ Agent Publish- 
ing Co., 505 Fifth Avenue, New 
York 17, N. Y. $20. Lists more 
than 15,000 manufacturers’ do- 
mestic and export representa- 
tives in the U.S., its Territories 
and Canada. 


SIMPLIFIED TECHNIQUE OF CON- 
TROL-SYSTEM ENGINEERING. 3803 
pp. By George K. Tucker and 
Doris M. Wills. Brown Instru- 
ments Div., Mail Station 0-280, 
Minneapolis Honeywell Regula- 
tor Co., Wayne & Windrim Aves., 
Philadelphia 44, Pa. $5. Con- 
tains non-mathematical approach 
to understanding process control 
and a graphic method for dy- 
namic analysis of industrial in- 
strumentation systems, includes 
selected bibliography. 


REFRIGERATION TERMS AND DEFI- 
NITIONS — American Standard 
B53.1-1958. 33 pp. American 
Standards Assn., Dept. PR43, 70 
E. 45 St., New York 17, N. Y. or 
American Society of Refrigerat- 
ing Engineers, 234 Fifth Ave., 
New York 1, N. Y. $1.25. Pro- 
vides definitions of words and 
terms used in refrigeration and 
air conditioning. 
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IM 
trim 
efficient 


Capacities from 
17 to 500 chm, 


i e. ot { 


... THE MICROVAC vacuum PumP 


SLIM .. . the vertical design of the Microvac 
saves valuable floor space. TRIM .. . the com- 
pact appearance of the Microvac reflects the 
sensible approach to modern, integrated con- 
struction. EFFICIENT .. . over its entire pres- 
sure range, the Microvac affords top operating 
performance. 





Add these exclusive features to everything you 
normally expect in a good vacuum pump... and 
it’s easy to understand why so many more com- 
panies are using the Microvac. Call your nearest 
Stokes office for information specifically related 
to your requirements. 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 





TEFLON" NEWS FROM R/M 


-New expansion joint 
-Color-striped thin-wall tubing 
‘Larger sheet sizes 








New expansion joint and color striping on thin-wall tubing are part of R/M’s 
comprehensive line of tubes, rods, sheets, tape and bondable “Teflon.” 


Raybestos-Manhattan announces three 
important additions to the broadest 
array of “Teflon” products available 
to the chemical industry: a new “Tef- 
lon” expansion joint featuring square 
convolutions for additional strength in 
flexure; “Teflon” thin-wall tubing with 
color striping to permit ready identifi- 
cation of individual tubes, and 1/32- 
in.-thick “Teflon” in new 36 x 36 in. 
sheets. Other thicknesses available in 


sheets up to 48 x 48 in. 

R/M also offers ample facilities for 
extruding, molding and machining 
“Teflon” to your exact specifications. 
In fact, whenever you look to “Teflon” 
to solve a problem, depend upon R/M 
to meet your needs. Consult your near- 
est R/M district office for courteous, 
competent assistance. For literature, 
write Plastic Products Division, 
Manheim, Pa. 


*A Du Pont trademark 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION FACTORIES: MANHEIM, PA.; PARAMOUNT, CALIF. 


Contact your nearest R/M district office listed below for more information or 

write to Plastic Products Division, Raybestos-Manhattan, Inc., Manheim, Pa. 
BIRMINGHAM I @ CHICAGO 31 ¢ CLEVELAND 16 @ DALLAS 26 @ DENVER 16 © DETROIT 2 ¢ HOUSTON 1 
LOS ANGELES 58 e MINNEAPOLIS 16 ¢ NEW ORLEANS 17 « PASSAIC e PHILADELPHIA 3 
PITTSBURGH 22 e¢ SAN FRANCISCO 5 e SEATTLE 4 «© PETERBOROUGH, ONTARIO, CANADA 




















This... 


Pro: Hole in the Head 
Sir: 

The prize-winning idea in 
your February 9 Process Design 
Notebook (p. 130) was most in- 
teresting to us. 


PN 
es 


...or this... 





At first glance it appears that 
Mr. Klengen is trying to show 
that a vessel with a conical head 
is cheaper than a vessel with a 
conventional dished head. Upon 
closer reading of the article, I 
find that the cost differential is 
actually due to replacement of 
the 6-ft., 6-in. flanged opening 
by a 2-ft. flanged opening. 





..or this? 


We would favor a third alter- 
native, namely, a welded-on 6-ft., 
6-in. dished head fitted with a 
2-ft. flanged opening. Our cost 
analysis shows that this con- 
struction would cost no more 


RAYBESTOS-MANHATTAN, INC., Engineered Plastics ¢ Asbestos Textiles « Mechanical Packings e Industrial Rubber 
Sintered Metal Products « Rubber Covered Equipment « Abrasive and Diamond Wheels ¢ Brake Linings 
Brake Blocks «¢ Clutch Facings «© Laundry PadsandCovers e Industrial Adhesives ¢ Bowling Balls 


than Mr. Klengen’s design, and 
if pressure be any consideration 





190 April 6, 1959—CnemicaL ENGINEERING 








the cost differential would fur- 


ther favor our alternative. £ 
D. E. KRopp 

Pfaudler Co. ‘ 

Elyria, Ohio 


Sir: 

I was very much interested in 
Mr. Klengen’s article, particu- 
larly in the apparent differences 
in American and Netherlands 
rules for construction of unfired 
pressure vessels. 

Mr. Klengen has stated that 
the 6-ft., 6-in.-dia. vessel, de- 
signed to operate at 100 psig., 
requires a wall thickness of i in. 
Under ASME rules (which em- 
ploy a factor of safety of 4), this 
thickness could be reduced, even 
if the joints were not x-rayed. 
In fact, a corrosion allowance of 
ts in. could be taken and still 
keep the thickness under *s in., 
assuming that steel plate cor- 
responds to ASTM A-285(C). 

Costs could be further cut by 
reducing the 24-in. opening to 
16 in., which is ASME standard 
for a circular manway opening. 


Cleveland, Ohio ora U P T 0 1 0 0 0 G Pp M WwW { T H 


Sir: 


It is of minor importance to 
my main idea whether we use a 
dished head or a conical head. 


The big point is omitting the 


6-ft., 6-in. flanges. a 

I intentionally compared the Displacement Meters 
flanged-and-bolted dished head 

with a welded-on conical head in 
order to attract attention to the 
article. I even penalized the con- 
ical head with a higher unit cost 
(36¢/lb. for conical vs. 25¢/Ib. 
for dished), and still came out 








Measurement of liquids in any process is only as dependable as the 
accuracy of the measuring equipment. Niagara Meters measure 
volumetrically. Each nutating cycle of the piston displaces a fixed volume 
which remains constant for any specified liquid and temperature range. 
Niagara Meters are individually tested and calibrated to close tolerances 
with a favorable cost differential. at all rates of flow within their capacity. ae 
J. KLENGEN Accurate measurement prevents waste and loss. Liquid formulas can be 

The Hague, Holland processed with accuracy 
insuring greater uniformity 2 AS A S SS SS SS SY CD SND 
" of product. Please send me information on the complete 
Who Is a “Professional”? Learn all the facts . . . Mail line of Niagara Meters. 
Sir: the coupon for complete 

I was somewhat surprised at information. 
the intermingling of fact and BUFFALO 
opinion in your report of the 
AIChE panel discussion on pro- METER COMPANY 
fessional development (Jan. 26, INCORPORATED Company 
1959, p. 128). 2891 Main Street pe aa 

If you had confined your re- BUFFALO 14, NEW YORK 
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THE RAW MATERIALS OF PROGRESS 


, >. 


KEL-F° SEAL PROTECTS CAPACITANCE 


Keeping a cap on runaway current at extreme tempera- 
tures demands a rugged hermetic seal. That’s why Fansteel 
Metallurgical Corporation has chosen KEL-F Brand 
Halofluorocarbon Elastomer seals (arrow) to boost the 
temperature performance of its sub-miniature “HP” Type 
Tantalum Capacitors from 85°C. to 125°C. 


But more than just a wide temperature range was needed. 
And KEL-F Elastomer provided the unique combination 
of properties Fansteel required. The elastomer is not only 
remarkably stable dimensionally, it also gives the resiliency 


Wiienesora [fining ano JJanuracturine a 
».. WHERE RESEARCH IS THE KEY TO TOMORROW 


needed to effect a permanent hermetic seal. And it is 
chemically inert! Thus, corrosive materials in the capacitor 
won’t affect the seal even when they are hot or carrying 
large electrical loads. (KEL-F Elastomer exhibits excellent 
electrical properties, too.) What’s more, the seal won’t 
oxidize at high temperatures! 


Why not get all the facts about KEL-F Elastomer per- 
formance characteristics? They might well answer your 
own special needs. 


CHEMICAL DIVISION 
LES —N 


y 
Sea” 
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THE LIFE of jet and rocket equipment 
may hang by the thread of an internal 
fastener. Were it not for KEL-F 
Plastic inserts in self-locking fasteners 
made by the Elastic Stop Nut Corpo- 
ration of America, strongly reactive 
fuel substances could leak past the 
bolt threads of fuel line joints, de- 
stroying vital components. The Kel-F 
insert also locks nut firmly in place. 


FLEXIBILITY in Atlas Mineral Products 
Company’s trowel-applied REZKLAD 
Epoxy Flooring Compound is achieved 
with CARDOLITE® Brand Resin 
NC-513. This 3M flexibilizer gives the 
compound high impact resistance as 
well. The result: No sign of wear from 
continuous industrial or commercial 
traffic. And characteristics of the floor- 
ing won’t change with age. 


wAT +125C. 


See what 3M chemicals can do for 
you! For free literature, write on your 
company letter- 
head, specifying 
product interest, to 
3M Chemical Divi- 
sion, Dept. WF-49, 
St. Paul 6, Minn. 


3M CHEMICAL DIVISION, MANUFACTURERS OF: 

Acids + Resins + Elastomers + Plastics 

Oils, Waxes and Greases + Dispersion 

Coatings + Functional Fluorochemicals 
¢ Surfactants and Inert Liquids. 
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PRO & CON... 


port to the Sunday afternoon 
session of the Cincinnati meet- 
ing, one could not argue with 
your relatively incomplete cover- 
age of the problem of engineer- 
ing registration. However, the 
last four or five paragraphs rep- 
resent editorializing on your part 
and would seem to justify a more 
thoughtful approach to this ad- 
mittedly complicated area. 

In regard to licensing, one 
must consider both the practical 
and the professional problems. 
From a_ practical standpoint 
every state has some type of en- 
gineering license law. In gen- 
eral, these laws restrict engi- 
neering practice by unregistered 
individuals in areas other than 
industrial concerns. Therefore, 
from a practical standpoint, all 
engineers who are not exempted 
by these laws have a vital in- 
terest in registration. 

Further, those who currently 
are exempted must have an in- 
terest if they wish to maintain 
freedom to pursue their profes- 
sion in nonexempted areas at a 
future time. In this frame of 
reference, it is not important as 
to whether one is for or against 
engineering registration. 

From a professional stand- 
point, you omitted from your 
article the fact that ASME, 
AIEE and ASCE all have gone 
on record as indicating that they 
believe engineering registration 
to be in the best interests of the 
engineering profession. 

F. E. REESE 


Wilbraham, Mass. 


>» We agree with Mr. Reese as to 
the legal and practical aspects of 
engineering registration. Licensing 
of engineers for public practice 
serves a definite, useful function, as 
does licensing of physicians, phar- 
macists, electricians and barbers. A 
man can cut his own children’s hair 
at home without a barber’s license, 
and a man can practice engineering 
privately without registration. It is 
when the barber or engineer deals 
with the public that licensing enters 
the picture. 

However, we disagree with Mr. 
Reese as to the “professional” as- 
pects of engineering registration. 
But the columns of this department 
do not provide a suitable forum for 
debate of what Mr. Reese aptly 
terms a “complicated area.” Suffice 
to say that a number of AIChE 
Couneil members agree with the 
opinions expressed in our report of 
the Cincinnati meeting.—Ep. 








NEWS NOTES from McGRAW-HILL 


With real pleasure McGraw-Hill announces 
to readers concerned = the chemical, mathe- 
ati and related fields that five outstand- 
ing books may now = as Bs its 
facilities. The books io Sanduaky, ed by 
Han book Publishers, Inc Sandusky, "Ohse) are 
te and ive reference works 
that have achieved — regard among tech- 
nical readers. The books are: 


HANDBOOK OF CHEMISTRY 


From the simplest conversion table for weights 
and measures, to an encyclopedic listing of 
over 6500 organic compounds with their im- 
portant physical constants, virtually any fact, 
formula, description, or laboratory method 
will be found here to help you in the bags 


of day-to-day probtems, y N. A. 
° G. Forker, , General Elec- 


‘Engr.; assisted by 
tric Co. Ninth Ea., i988 pp., $12. 


PRESSURE-VOLUME-TEMPERATURE 
RELATIONSHIPS OF 
ORGANIC COMPOUNDS 


Accurate data on vapor pressure temperature 
and latent heat of vaporization useful in the 
laboratory or manufacturing plant. Tables 
apply to 23 families, thus covering almost all 
types of organic com pounds—aliphatic and 
aromatic hydrocarbons, alcohols, oe esters, 
ethers, amines, etc, By R. R. 

Chem. Co. Third Ed., 315 ‘pp., i= 8%, $10.00 


HANDBOOK OF MATHEMATICAL 
TABLES AND FORMULAS 


Meets the practical needs of everyone inter- 
ested in mathematics, chemistry, physics, en- 
gineering, and other fields in which mathema- 
tical computations and processes are required. 
Includes the most Bt Sag formunee, a 


orems, and tables. 
of Ordnance, Navy "Sas. Sha ean” 20 296 pp a 
$3.00 








HANDBOOK OF PROBABILITY AND 
STATISTICS WITH TABLES 


A handy summary of theory, working rules, 
and tabular material useful in practical prob- 
lems in probability and statistics. Contains 
essential formulas and definitions, plus tables 
of distribution and other eons of frequent 
use in statistical work. . Burington, 
Bureau of Ordnance, Nave Dept., and D. ©. 
May, Jr. 342 pp., $6.00 


THE ANALYTICAL BALANCE: 
Its Care and Use 


This monograph acquaints the scientist with 
problems of selecting, mounting, cleaning, ad- 
justing, testing, and repairing a balance, and 
helps him obtain improved performance from 
it. Also of use to the technical worker who 
has had little or no training in its use. By W. 
M. MacNevin, Prof. of Analytical Chem., ‘Ohio 
State Univ., 73 pp., $3.00 


r-10 DAYS’ FREE EXAMINATION- 


McGraw-Hill Boek, Co., CE-4-6 

| 327 W. 4ist St., N.Y.C: 

| Send me book(s) post below for 10 days’ exam- 
ination on approval. In 10 days I will remit for 
book(s) I keep plus few cents for delivery costs, and 
return unwanted book(s) postpaid. (We pay delivery 
costs if you remit with this coupon—same return 

| privilege.) 
OC Lange 


Dept. 
36 


Handbook of Chemistr: 


$12.00 
| i) Drea P-V-T Relationships of Organic Com- 
| pounds, $10.00 


© Burington—Hdbk. of Math. Tables & Form., $3.00 
| © Burington & May—Hdbk. of Probability and Sta- 
tistics with Tables, $6.00 
(C0 MacNevin—Analytical Balance, $3.00 


(PRINT) 
Name 


| Address .. 
City paawked q Zone o Re cevevens 
Company .. 


Position ... ° 
For price and terms outside u 's. 
ion McGraw-Hill Int’l., N. ¥. C. 


ssc bsisbstinpeesosiainieseaalican caoeieeadiiinsae aa 





ELLIOTT air magnetic 


dU] ol- mm) ¢er-Jalel=) mmol gh) C-3— 


automatically controlled 
for fast, accurate tube rolling 


for HEAVY- 
DUTY JOBS 


STANDARD 
MODEL 


Designed for faster, precision tube roll- 
ing, the standard model Elliott Air- 
Magnetic drive is setting new records 
for speed and accuracy. Somie operators 
average 12 tubes per minute. Desired 
torque easily preset by rotating forward 
end of unit. No tools needed. Rolling 
stops when preset torque levels are 
reached. Includes trigger-controlled, ex- 
plosion-proof air motor in single unit. 
Magnetic control, no springs. Balanced 
for easy handling. For tubes \ in. 
through 3 in. Standard model handles 
most jobs. Heavy-duty for higher torque. 


ALSO Electric Control ... Tube Expanders... 


E 


and Related Accessories 


Elliott offers the Automatic Electric 
Control—an accurate torque-limiting 
device designed for tube expanding with 
any standard tapping motor. Also, a 
complete line of tube expanders, with 
rotating, parallel, self-feeding rolls. Avail- 
able in 4 sizes, ranging from \% in. to 
3% in. O.D. 


Other related accessories include Elliott 
tube gage, tube plugs, tube pilot, and 
tube rolling lubricant. 

Write for descriptive literature today. 


ELLIOTT Company 


LAGONDA PLANT, Springfield, Ohio 
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Chemicals 





Butyl Rubber is the ideal ma- 
terial tor wire & power caple, 
transformers, tapes, busbars & 
other insulation applications. Re- 
sists weatner, chemicals, etc. Data. 
91 *Enjay Company, Inc. 





Oalcium Hydrides dry materials 
completely in gas or uquid pnase. 
Detaus on coimpiete arying with 
calcium hydriae are contained in 
a new buuetin. 

97 *Metal Hydrides Inc. 


Carbon Dioxide CO: is a low-cost 
inert gas with a wiae range of 
applications such as bianketing ex- 
plosives & combustibies, etc. & 
Shielding welding arcs. 

228 *Olin Mathieson Chem. Corp. 


A complete list of 
patents on the use of Hydrogen 
Peroxide, Peroxygen Chemicals and 
Persulfate Chemicals is now avail- 
able on your request. 
47b *Becco Chemical Div., FMC 


Chemicals A new General Prod- 
ucts list has 12 pages of quick ref- 
erences to all chemicals & services. 
Other bulletins are also available. 


*Hooker Chemical Corp. 


Chemicals for cleaning process 
equipment without dismantling, by 
in-place chemical circulation, using 
specialized materials & methods. 

echnical Bulletin. 
229 *Oakite Products, Inc. 


Cold Caustic Bleach Process 
lows you to bleach in the same 
equipment regularly used for the 
mfg. of cold caustic pulp. Complete 
information on Process is available. 
da *Becco Chemical Div., FMC 


Kel-F elastomer is 
chemically inert. Exhibits excel- 
lent electrical properties. All the 
facts about Kel-F elastomer per- 
formance characteristics offered. 
192 *Minnesota Mining & Mfg. Co. 























* From advertisement, this issue 
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Ethylene Amines “Ethylene 
Amines,” a 65-p. publication, pro- 
vides comprehensive coverage of 
ethylene amine chemistry: prop- 
erties, uses, reactions, handling. 
195A Dow Chemical Co. 





Fluorcarbon Resins TFE resins 
a are rated for continuous use at 
4 500 F. A new booklet “How to Use 
Sheets, Rods, Tubes, Tape and 
Other Standard Shapes of Teflon” 
ig offered. 
nf 147: E.I.du Pont de Nemours & Co. 


B'luorocarbon Resin Products Poly- 

| omen Teflon rod, tubing, sheet & 

available in sizes to meet re- 

quiveenants. Tech. information & 
purchase ey offered. 

151 *The Polymer Corp. of Penna. 








Meta Para Cresol available in 2 & 
3 de i grades of high purity & 
closely controlled uniformity. Ap- 
piicstione in brake linings, var- 
nishes, etc. Brochure. 

183 *Pitt-Consol Chemical Co. 


8 p. booklet describes new 
, basic lead silico chromate and its 
| 
’ 





physical properties which suit it for 
formulation of primers, inter- 
mediate and finish coats. 

95B Eagle-Picher Co. 


Plastic Bulletin on Plastic Steel 
is now available. Easy to use as 
modeling clay . hardens to steel 
like strength in 2 hours... can be 
machined with regular tools. 

197 *Devcon Corp. 


' 
4 
i 
t 
be 








Plasticizers Versatility of solid 
plasticizers in adhesives, lacquers, 
foams, films and rigid plastic com- 
positions is detailed in a new book- 
let. Specs for 14 plasticizers. 
195C Monsanto Chemical Co. 


New teflon expansion 
joint, Teflon thin-wall tubing & 
Tefion sheet in 36 x 36 inch sizes 
is now available. Literature is 


offered. 
190 *Raybestos-Manhattan, Inc. 


Teflon Sheet is heat re- 
(550 F), chemically inert, 
it’s non- adhesive & easy to use. 
Available in widths up to 48 inches 
by any length you want. 
172 *w. S. Shamban & Co. 











* From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Posteard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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important 
plus-value 


for corrosive service 
gate valves 


PEER OU hb bit tttatt 





Darling rubber-lined gate valves with special 
alloy working parts (left) are made for pres- 
sures to 150 pounds and temperatures to 150°, 
Other Darling gate valves come in a wide 
range of sizes, types and constructions for all 


normal and unusual services. 


URE Darling gate valves are available in the metals or special 
S alloys needed for your particular service ... and you ought to 
look into the hard rubber lined iron body type for possible sav- 
ings. But beyond all that is where the real plus-value begins—the 
result of Darling’s fully revolving double disc parallel seat principle! 

This principle assures uniform wear distribution, automatic 
seating compensation, and avoidance of disc-to-seat galling. It 
means prolonged tight closure, much less maintenance and far 
less chance of process interruptions! 

It’s easy to get all the facts on Darling plus-values. Just ask for 
new Catalog No. 57. 


ENGINEERING SERVICE: Darling offers unusual facilities for the 
development and manufacture of special valves for out-of-the- 


ordinary requirements. This special service is 
pact “Sy 
Cyaso y 


available to you at all times, without obligation. 








DARLING VALVE & MANUFACTURING CO. 


Williamsport 3,. Pa. 
Manufactured in Canada by 


Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 





LITERATURE... 





Polyethylene Epolene C and Epo- 
lene non-emulsifiable low- 


en 
molecular - weight ee 


4 bate. resins, are described 
Y ; booklet. ene paper ‘contitiy 
wary 


*Allied Chem., Gen. Chem. Div. 


AM E RI CA N- C ‘0 N T RO L LE D Polyvinyl Chloride an exceptional] y 
{ Lo versatile industrial plastic wit 


outstanding resistance to 281 cor- 
rosive solutions & gases. PVC Bul- 
letin 80-3 offered. 

126 *Joseph T. Ryerson & Son, Inc. 


Salicylaldehyde Bulletin gives 
physical properties, reactions, uses, 
toxicology of this chemical inter- 
mediate used in perfumes, soaps, 
deodorants, reagents. 
196B Dow Chemical Co. 


rochures, “Handling 
Metallic Sodium on a Plant Scale,” 
igh urface Sodium” 
“Bodiam Dispersions” 


available on request. 
125 *U. S. Industrial Chem. Co. 


Sulfuric Acid Information offered 
on service & facilities for sulfuric 
acid users with problems of han- 
dling & disposal of large quantities 
of sulfuric waste materia. 

73 *Allied Chem., Gen. Chem. Div. 


Surfactants ey catalog of ani- 
onic, cationic aa non-ionic agents 
are described by trade name, active 
ingredient, % activity, physical 
state, use, properties 
196C Onyx Oil & Chemical Co. 


) Spiral bound, 26 p., “In- 
sular Vinyl Polymers & Copoly- 
mers,” includes technical speci- 
fication sheets and application 
recommendations, 

196D Rubber Corp. of America 


Wire Cloth A 94-page catalog & 
stock list gives the full range of 
wire cloth available, describes 
fabrication facilities & gives use- 
ful metallurgical data 
40 *Cambridge Wire Cloth Co. 












































JOB ENGINEERED FOR LONG-TERM ACCURACY Coantnattion. Shartets 


AND LOWEST MAINTENANCE COSTS Po a ge Re Eyre 
New Ameri led capaci isi tion, ‘physical. & chemical proper- 
ew American contro capacity pumps are precision ps pony * te mematex caameas ons i 


built to meet the needs of Chemical Processing, Refining Ni-o-nel nickel-chromium al me 
nc. 


and Boiler Feed applications. Quality construction assures *The International Nickel Co. 
Full information on corro- 


highest accuracy in feeding precisely metered fluids or Fe cere 

slurries into low or high pressure systems in virtually all erties, forms, the corrosive they will 

desired rati i resist, contained in a 104-page book. 
tios, with flow, temperature, pressure, conduc- Sen a tor Yeus aua 


tivity, PH an] other controlled process variables. Control *Haynes Stellite Co. 


may be manual or automatic—with electric, hydraulic or Coatings, Protective Niphos is a 
pneumatic systems. corrosion-resistant protective < coat- 
* ° P in or all m stee. The van- 
Newly designed models are available to handle a wide tanes & applications of Niphos are 

vari “ ” i ; ; outlined in a brochure. 
ety of “tough,” corrosive and viscous materials. 196E Tube Reducing Corp. 


Write today for full information on American's new controlled capacity Hydrated Chromium Oxides 
most stable of the en pigments. 


pumps. They're sure to meet your fluid proportioning requirements. They are uneffec by acids, 
alkalis, vehicles, & solvents. Full 


“Ask for Catalog 100” technical data & samples offered. 
170 *C. K. Williams & Co. 

















Insulation Ultralite is made ex- 


rr clusively of long, strong, textile- 

type glass fibers. Available in rolls 

e + e up to. 4 * = = in thicknesses 
m rr? up . Information. 

r co Pp an * 187 *Gustin-Bacon Mfg. Co. 


High Pressure Pumps * Controlled Capacity Pumps * Chemical Feed Systems 
13500 Philmont Avenue, Philadelphia 16, Pennsylvania _* From advertisement, this issue 
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the 


Plastic Steel abbe 
saved over |  DISPERSALL 
$1000... plus 7 MIXER 


days of downtime 
for MARRINER 


A broken centrifuge at Marriner 
Combing Company stopped produc- 
tion on an important order. PLASTIC 
STEEL was used for on-the-spot re- 
pairs and the machine was back in 
operation within an hour at a cost of 
less than $5.00. Using conventional 
repair methods would involve several 
days and cost over $1000. 

Hundreds of companies have saved 





time and money by repairing worn 
machine parts, cracked castings, leak- 
ing hydraulic systems and tanks, re- 
building worn pumps or valves, etc., 























with PLASTIC STEEL®. 


PLASTIC STEEL® and _ other mPa : 
Devcon products are used for making T OR F 
jigs, fixtures, metal-forming dies, : ; 4 
plastic and rubber molds, foundry pat- ‘ iar 


terns and core boxes, and other indus- YY y’ > ah p pe 
trial tools. all : 


PLASTIC STEEL® — as easy to use 


as modeling clay hardens to steel- : ae Al 
like strength in 2 hours . . . can be ae : 
machined with regular tools. Bonds all o> .? @ : 


metals, wood, glass, concrete, etc. to 





























itself or each other. Extremely high 





tensile, compression, impact strength EN Ss 
‘ : P see BL D 


— excellent chemical resistance. 
Find out how PLASTIC STEEL® and : DISPERSES ATI ._ 6M) 
other Devcon products can save time, oS EMULSIFIES . ie SF Yj Y mn om 


cut maintenance costs and speed 
ducti i lant — ¥ 
Bo Zs Paes ht bP i; Rie DISSOLVES 
Distributed nationally by leading : = M I x ES , Som, AY 


industrial suppliers 





f ENGINEERING COMPANY 
DE ON CORPORATION 6. lb lb e 620 F Graybar Bldg., New York 17, N. Y 


Designers and Manufacturers of 


134 ENDICOTT STREET, DANVERS. MASS. Ball, Pebble and Jar Mills - Pulverizers - Sifters - Cutters - Mixers 
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LITERATURE .. . 

















if you pump these 
e - 
corrosives... — Metal Gurreare Reselan Ber 
—- 











patented continuous bonding proc- 
ess. Hortonclad bulletin outlines 



































4 ° structures for corrosive materials. 
44. Cover *Chicago Bridge & Iron Co. 


Packings Teflon Packings last for 
many months under corrosive con- 
ditions. They stop leakage by pro- 
yore tight seal. Teflon Packing 

& Gasket one offered. 
198 *Chemical & Power Prod., Inc. 


Packings, Tower Resists high tem- 
peratures, fumes, vapors, corrosion, 
liquids, alkalies & acids. Complete 
information, —! & samples 
available on request. 

BR217 *Knox Porcelain Corp. 




























































































































































































































































































Stainless Steel A complete selec- 
tion of literature is available on 
different sizes, shapes & finishes. 
Publication list describes over 150 
technical pieces. 

0 *Allegheny Ludlum Corp. 


































































































Stainless Steel Information on all 
services in stainless steel are avail- 
able on request. Included are plate, 
plate products, heads, rings, etc. 
_ for your copy. 

























































































O. Carlson, Inc. 


























Stainless Steel Tubing Annealing 
im T is one important step to assure you 
. ductility & maximum resistance 
to corrosive agents. Complete de- 
tails on selection of materials. 


Get months of Trouble-Free service with Hike” “Ste Siatamnd Tavs Co. 


Tantalum “Corrosionomics”, a 


journal of useful information for 
the solution of corrosion preblems. 
Technical data on Tantalum, its 
uses & properties 


If your pumps and valves handle highly corrosive industrial pl rnd enna mind cred. 


chemicals, CHEMPRO TEFLON PACKINGS will drastically cut —.. PI gag ne Bar * sonneenee 
packing replacement and maintenance costs. CHEMPRO Pack- 0p ly re , et Sg pn 


ings last for many months under corrosive conditions which make pene bm oe machining, 
omer barge oe in pe - stg a. They stop baokoge ee sneetaans 

y providing a tight seal at only slight gland pressure, and their a 
very low coefficient of friction often makes lubrication unnecessary. is — — cae to 
Facilities & skills cover a wide 


TEFLON* PLASTIC STUFFING range at jtanks, furnace retorts, 
an other fabrications. 

BOX PACKING § : TR213 *Rolock Inc. 

Ideal for either centrifugal or reciprocating 
pumps operating at speeds up to 3600 R.P.M. han- 
dling corrosives at temperatures from -118° F. to 
525° F. Style No. 101 composed of 94% shredded Electrical & Mechanical 
Teflon and chemically inert graphite as a friction 
reducer. Style No. 201 same as No. 101 except that 
mica is used as friction reducer. Both styles made 
to fit every size stuffing box on standard process Automatic Reflux Head Explosion 
equipment. proof, electrically operated for high 
vacuum, pressure & temperature & 
a corrosive & = gaa service. 

= nformation availa 

bes Lon Vv TYPE PACKINGS : 200b *Distillation Engineering Co. 

For reciprocating pumps and hand, air and 


motor operated valves handling corrosive mate- — a Bw aga Peon 
rials. Lips of very sensitive pressure rings expand po oy ty ny 3000. gals per cal 


proportionately to increased operating pressure Larger & steam-jacket units also. 
thereby preventing leakage. Suitable for tempera- Complete information offered. 

tures from -150° F. to 550° F. Unsuitable for cen- 200c__ “Distillation Engineering Co. 
trifugal or rotary pumps. Supplied in bulk or in Drive, Screw Conveyor a complete 


peci ‘ package drive with quick-remov- 
complete sets to St 9 fic stuffing boxes able Driving Shaft. Available from 
Chemical & Power Products engineers are packing and gasket special- Tech hs é ta in bul . _ shafts. 
ists with complete fabricating facilities to meet your specific require- SERA! COM ml Dodge Mfe. Cusp. 
ments, Write for our complete Teflon Packing and Gasket Catalog. 

ademas Drives Air magnetic tube expander 
aed . drives and also electric control 


CHEMICAL & POWER PRODUCTS, INC.— tube expanders and related acess: 


The Original Fabricators of Teflon Packings and Gaskets oe. 




































































*Elliot Co. 
5 BROADWAY, NEW YORK 4, N. Y. ~ * From advertisement, this issue 
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Will this $30,000 | 


AUTOMATIC 


PALLETIZER 
Save you money? 


Ra 


7. 


The Miller Palletizer automatically posi- 
tions bags in proper pattern on the roller 
table. A completed pattern then moves 
across the rollers to an elevator, which 
descends one position as each layer is 
added. At full load position, the stack 
and pallet move automatically from the 
elevator for pick-up by a fork truck. 


IF 
IF 


the MILLER AUTOMATIC PALLETIZER is 
almost certain to save you money. 
This completely automatic, opera- 
torless unit is specifically engineered 
to slash production costs in two- 
and three-shift plants. 


your plant is operating around 
the clock (7 days per week, 24 
hours per day), and — 


bag or box stacking is a part of 
that operation — 


Just compare the cost of your 
present stacking operation with that 
of a Miller Automatic Palletizer 
(price: around $30,000). 


While you’re thinking about it, 
write for bulletin describing opera- 
tion of the Miller Automatic Pal- 
letizer in detail! 


MILLER 


ENGINEERING 
CORPORATION 


119-D East Barbee Avenue 
Louisville, Kentucky 
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Hydraulic Division 


Plan 
to stay 
ahead... 


MODERNIZE! 


With Allis- Chalmers 
Valves 


WAFER VALVES 
BALL VALVES 
ROTOVALVES 


To help solve your fluid and gas control problems, the broad line of 
Allis-Chalmers butterfly valves gives you: 


Uniform Control In All Positions — You get consistent flow control 
through all positions in the normal regulating range. The flow curve 
within the broad control range is a straight line semi-log character- 
istic. Cam driven positioners can furnish other characteristics. 

Fast Regulation and Closure — Speed of regulation and closing can 
be as fast as 1/10 second, or as long as system conditions require! 


Minimum Pressure Drop Saves Power—In open position, the stream- 
lined vane simulates Venturi action. Pressure drop is less than in 
many other valve types, helping to hold down your pumping costs. 


Compact, Light Weight — Compact design and light weight permit 
more concise, space-saving layouts, cut construction and in-place 
costs. 

For further information on Rotovalves, and butterfly, wafer and ball 
valves, contact your nearest A-C valve representative, or write 
Allis-Chalmers, Hydraulic Division, York, Penna. 


RESEARCH OESIGN 


Rotovalves ¢ Ball Valves ¢ Butterfly Valves « Free-Discharge Valves 





HYDRODYNAMICS 


FABRICATION 


ALLIS-CHALMERS 


ENGINEERING 





Hydraulic Turbines & Accessories » Pumps « Liquid Heaters 


er ee ee 


equipment for 
improving 


COLUMN PERFORMANCE 
and CONTROL 





LARGE SIZE REDISTRIBUTOR: 


vacuum distillation. 
in any installation, 


(now built in sizes up to 90”) Collects and 
distributes liquid evenly over the packing, 
packing wet and at maximum efficiency at all liquid rates. Especially suitable for 
Can be used with all types of packing and readily installed 


minimizes channeling and keeps 





AUTOMATIC REFLUX HEAD: 
vacuum, 


Eliminate reflux control 
operation 


Explosion proof, 
pressure and temperature and for corrosive and hazardous service. 
Designed to handle both vapor and reflux at the top of distillation columns. 
problems with its simple, 


electrically operated for high 


accurate and dependable 





AUTOMATIC REFLUX SPLITTER: Similar to item #2 but designed for handling 
Available as standard units with capacities up to 3000 gals. per 
Larger and steam-jacketed units also available. 

The above items are available in most materials of construction and in sizes 


reflux only. 
hour. 


2” and larger. 








FURTHER INFORMATION AVAILABLE ON REQUEST 


ALSO AVAILABLE: Packing support plates, distributor plates, stills, columns, and complete distillation plants. 


109 DORSA AVENUE 


200 


All items above are patented. 


ENGINEERING 
COMPANY 


LIVINGSTON, NEW JERSEY 


LITERATURE... 


Drives & Couplings Bulletins on 
Dyna-V drives selection data, Para- 
flex couplings data and Flexidyne 
drives couplings are available 

on request. 
169 *Dodge Mfg. Corp. 


Catalogs, price lists 
& selection tables of gearmotor 
speed reducers is available. In hori- 
zontal or vertical drive, 37 sizes. 
Send 7 your copy. 
L2l5a *D. O. James Gear Mfg. Co. 


Lighting Fixtures “AA-51” 
vented explosion-proof lighting 
tures feature a new anti-vibration 
guard which protects inst spark 
caused mishaps. De 
68 *Appleton Electric Co. 


Motoreducers Catalog, price lists 
& selection ese of motoreducers 
are now available. Type MS inline 
+; eneaaa offers ratio 9.2:1 to 


1200:1 
L215b *D. O. James Gear Mfg. Co. 


New 1959 Motor —-- 
Guide makes motor ection 

easy. Nine major factors in motor 

selection are described in detail. 

Covers manufacturer’s line. 

200A Century Electric Co. 


that will not corrode. Com- 
plete information on 1 to 125 hp 
corrosion-proof motors is contained 
in Bulletin B-2406 which is now 
available. ; 
235 *Reliance Electric & Engr. Co. 


Motors Air A new bulletin de- 
scribes 12 models of the manufac- 
turer’s line of Pistonair air motors. 
Designed for heavy-duty, motors 
range from 11% to 20 ». 
200B Joy Mfg. Co. 


Piston Type 470 P.O.P. delivers 
same power in either direction at 
ro fo of the stroke. ie | 

types of valve bodies incl. 
bitkerfiy valves. Bul. E-59. 
18-19 *Fisher Governor Co. 


Redistributor now built in sizes 
up to 90". sed with all 
types of packing & readily installed 
in any installation. Further in- 
formation available. _ 
200a *Distillation Engineering Co. 


Thermocouple Assemblies 
plete range of assemblies includ- 
ing; thermocouples, connection 
heads and thermowells. Features 
simplified Laoag, Catalog. 
R171 *Thermo Electric Co., Inc. 
































Handling & Packaging 





with capacities of % to 

hook or trolley models 
pendant 

Information 


Air Hoists 
ee 
. roller or link chain . 
or pull cable = 
in Brochure #5145 
93 *The Yale & Towne Mfg. Co. 


Elevator, Vertical Screw 
tor-Lift elevates & conveys bulk 
chemicals. Handles capacities up 
to 6,000 cu. ft. per hr. Engineering 
catalog is available. 
R168 *Southwestern Supply & Mach. 
Feeder, Vibrating 


Amplitrol feed- 
ers increase vibrating stroke auto- 
matically when headload is in- 
creased. Also feature full range 
control. New 12-page bulletin. 

212 *Carrier Conveyor Corp. 














*From advertisement, this issue 
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Help Yourself . 


The postcards above can now bring you technical help, 
latest literature, expert guidance, Tear one out and, as you 
read this issue, circle numbers when you want more infor- 
mation; page numbers of ads; code numbers on editorial 
items. 


You can also use these post-paid cards to subscribe, or 
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reprints. 
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whatever you need to make your personal files more valuable. 





ORDER NOW:* 


Use Reader Service Card for fast service. For 
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THE CORROSION-FREE WAY LITERATURE . . . 


- Lift Trucks A 12-page brochure 

Ss aa Cc h emi cals covers the performance, construc- 
SS ~ to handle tion and maintenance of the new 
, Challenger 60, 70 and 80 pneu- 

matic-tire lift truck series. 
204A Hyster Co. 


Tractor-Shovels “Payloader” is 
available for the HA model with 
2,000-lb. carry capacity up to 4- 
wheel-drive 9,000-lb. carry capacity 
unit. Data. 


50 *The Frank G. " 

MUELLER BRASS co. e Hough Co 
-Stacker makes "every inch et 

POLYVINYL CHLORIDE ping. storage & display space 


y to fill, easy to handle. 


RIGID PLASTIC PIPE AND FITTINGS iss "Continental Gan Co. 














The answer to most chemical corrosion problems can Heating & Cooling 
be found in an installation of Mueller Brass Co. PVC 


rigid plastic pipe and fittings. PVC pipe has proven etary indlsect Air 


i le to the chemical industry because of Cooler has been developed to cool 
itself invaluable to . r roducts with high femperacure 
its high resistance to corrosion. Water, oil, gases, 200 to 1600 F. Catalog A gives 


‘ ‘ - full details. 
alkaline or salt solutions, alcohol and a wide variety BR231 *Davenport Mach. & Fdry. Co. 


i i i + n PVC. Its Package water tube boilers 
of acids have no deteriorating effects upo are available in oil and/or gas fired 


interi liminates pipe clog- t. in standard pressures of 
extremely smooth interior bore eli . ates pip ; g 175, 250 and 375 pounds per square 
ging and fouling and assures continuous maximum ch Li 


in gage. terature. 
. : so 145 “Henry Vogt Machine Co. 
flow capacity. PVC is exceptionally strong, retaining 
its dimensional stability under stress, impact and 


moderately high temperatures. Mueller Brass PVC's 
life long built-in finish reduces maintenance costs and 56 *Bridgeport Brass Co. 


imi inti Heat Exchan, 7 
completely eliminates the need for painting or other eat Exc yo Dy I 


protective coating. It is light and can be easily joined PE EMice. - See ape Manesl 


a . de data & other products. 
by threading or solvent cement, thus saving on design The Carbons Corporation 
installation time and expense. Heat Exchangers, Plate require 
but one-fourth the transfer sur- 
- : : face of a shell and tube exchanger 
For more efficient, economical and corrosion-free operating at equal throughput ca- 

: ;: : on, nformation av: le. 
systems, specify Mueller Brass Co. PVC plastic pipe 28-29c *The De-Laval Separator Co. 
: ; Heat Transfer New Miulti-Zone 
and fittings Plate-coil provides a reserve of 
— & cooling capacity for 
faster heat transfer. Bul. P61 gives 

complete specifications. 

bs ter Mfg. Inc., Platecoil Div. 


Heat-Shield, a highly 
efficient thermal insulating ma- 
terial consisting of refined mineral 
fibers and binders, is sprayed on 
by machine. Bulletin I-10. 
Columbia Acoustics 


























NORMAL IMPACT PVC—good impact 
strength . . . maximum chemical resistance. 


HIGH IMPACT PVC — maximum impact 


strength . . . high chemical resistance. eter. 
Pipe is fabricated in 20’ lengths; “2” through L213 Kennedy Van Saun Corp. 
3 


nll nd 80. Fittings 
ore ren vin Ae ough 3° sizes; thredded Write for the new Kilns, penne A te _ ete No. — 
and socket-type for schedule 80 and in socket- ; Broch ves comple ormation on these 
type only for schedule 40. Mueller Brass Co. Technical Brochure. Eins as well as details of the pre- 
4 cision built & rug machinery 
for chemical iP g industry. 
54 *Traylor Engineering & Mfg. Co. 


MUELLER BRASS CO. | trcisccr steam ceneratr 


c H \ G A N —e —- Ea y standard 
an nt on manu- 

PORT HURON 51, MI facturer’s line of pac d steam 
274-A eqeraters. Capacities, dimensions. 

D Foster Wheeler Corp. 











POLYETHYLENE PIPE AND PLASTIC FITTINGS, COPPER TUBE, VALVES AND FITTINGS 
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Crushing and 
Grinding 





ALLIS-CHALMERS 





Handling 


Motors and 
Control 


( 


Electrical 
Distribution 


Materials 
Handling 


--- plus 
others 


ONE man can provide 
all this “teamed” equipment 


He’s your Allis-Chalmers representative. One inquiry to him and 
much of the equipment for any process expansion or modernization 
is available. 
Time and money-saving advantages of this single source are ob- 
vious. Further, you’re assured of “teamed” equipment, engineered by 
A-C chemical industry specialists. And, once installed, this equip- 
ment continues to be backed by outstanding field service. 

ASK “THE MAN” about the tremendous scope of A-C equipment 
for petro-chemicals...equipment that’s built for the finest quality 
control. Or write Allis-Chalmers, Milwaukee 1, Wisconsin. 


Products for Petro-Chemicals: Electrical Generation, 
Distribution and Utilization Equipment; Pumps (rotary 
vacuum and centrifugal); Mechanical Power Transmission 
Equipment; Processing Machinery (mills, kilns, screens, 
etc.); Water Conditioning Systems, plus Materials Han- 
dling Equipment. 





NEW SCY DYNACLONE. DUST 


NEW "'ROLLER CLEANER" 
provides greatly simplified 
method of cleaning dust from filter 
bags. Resilient rulsber rolls automati- 
cally adjust to form a positive dust seal 
as each row of bags is cleaned by 
atmospheric air. 








FILTER 











Patent Nos. 2583039, 2695681, 2867289. Other Patents Pending. 


NOW! As Much As 
3 TIMES LONGER 
FILTER BAG LIFE 


NEW SLY “‘RESIST-O-WEAR”’ 
FILTER BAGS (patent pending) 
provide complete dust filtration 
with as much as three times longer 
life than conventional bags. This 
has been proved on the toughest 
field installations. 


The new bag has three equal-size 
sections. Each pocket has two 
spacers, making a total of six per 
bag. Weight is distributed on 


ALL THESE FEATURES 


@ New “‘Resist-O-Wear"” bags last as much 
as three times longer. 


@ Constant suction at dust sources—com- 


plete dust collection. 


@ Automatically self-cleaning for continueus 


operation. 


SEND FOR 





three seams rather than one, mini- 
mizing strain. A special protective 
flap on the back end prevents 
abrasion from incoming dust. 


Now standard in the new “‘Roll- 
Clean’’ Dynaclone, Sly ‘‘Resist-O- 
Wear” bags combine with all the 
other superior Dynaclone features 
to assure greatest dust collect- 
ing efficiency with unequalled 
maintenance-free service. 


IN ONE DUST FILTER 


@ Free-rolling cleaner. Complete dust seal 


—automatic seal adjustment. 


@ Greater filtering capacity; smaller space 
requirements. 


@ Simplified construction for ease of ine 


spection and servicing. 


New Bulletin 105 and 


New 36-page Dust Control Catalog 104. 


THE W. W. SLY 


MANUFACTURING CO. 





4771 TRAIN AVENUE © 


CLEVELAND 1, OHIO 


OFFICES IN PRINCIPAL CITIES 
OVERSEAS LICENSEE: ANDREW AIR CONDITIONING LTD., LONDON S.W. 1, ENGLAND 
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LITERATURE... 


Steam Traps A 48-page book tells 
how to correctly size, install & 
maintain steam traps for any pres- 
Sure, temperature or any load. 
Also catalog data on all types. 

63 “Armstrong Machine Works 


Steam Traps The TD steam trap 
can be installed in tight places. 
Literature Kit “2A” plus latest 
bulletins on this and other steam 
traps are offered. 

116 *Sarco Company, Inc. 








.-using Dowtherm have 
been supplied for over 600 installa- 
tions in sizes ranging from 44,500 
Btu/hr to 45,000,000 Btu/hr. In- 
formation available. 

75 *Foster Wheeler Corp. 





Instruments & Controls 





Comparators Handbook, “Modern 
PH and Chlorine Control” gives the 
theory and application of pH con- 
trol. Illustrates and describes the 
full line. 

Lijla *W. A. Taylor & Co. 

Control, Liquid Level available for 
controlling level changes from 1” 
to 150 ft. Muti-stage switching 
when desired. Detailed information 
is available. 
BR233 


Controls Information on controls 
service including transmitters, The 
Libratrol-500 digital computer, 
data-processing systems & valve 
acuators is available. 

10 *G P E Controls, Inc. 


Dota Handling Systems Bulletin 
MSP-154 presents a new concept 
for logging, monitoring & integra- 
tion of process information. Avail- 
able now on request. 

206A *Hagan Chem. & Controls, Inc. 


Electronic Computer for automatic 
computation with no limitation on 
the complexity of system. Offers 
full accuracy. Details available on 


request. 
106 *Blaw-Knox Co. 


Gauges Complete details on Tank 
Content Gauges are now available. 
All models feature large easy-to- 
read dials. Remote reading ... no 
power required. 
TR215 *The Liquidometer Corp. 


Instrument, Control Switches 
struction features of Type 210 in- 
strument and control switches, and 
their advantages are described in 
the new bulletin, 14B8112B. 
206B Allis-Chalmers 


Instrumentation Portable & pro- 
cess-mounted instrumentation for 
every phase of chemical processing 
& research. Information on vis- 


cosity control. 
TR217. + *Brookfield Eng. Laboratories 


Measuring System Pressurized ref- 
erence electrodes open new areas 
of ph control . . . in process streams 
up to 100 psi . . . at temp. up to 
212 F. Data File P-7-14. 

87 *Bechman Instruments, Inc. 





*Magnetrol Inc. 


























Meters, Displacement measure 
liquids accurately up to 100 gpm, 
insuring greater uniformity of 
product. Meters measure volume- 
trically. Complete information. 

*Buffalo Meter Co. 
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SCOPE in INDUSTRY 


SSaeNaps enemies ALLIS-CHALMERS 





Rotary Kiln 








Rotary Dryer 





Sure-fire 
heat-transfer 
efficiency 


... Comes in a package 


HARD-WORKING kiln — particularly an Allis-Chalmers kiln — has a burning 

desire to cut costs, increase chemical production and improve quality. 
But that kiln’s fired-up ambition just smolders unless it is associated with 
equally efficient equipment in a well-designed flow. 


As the world’s leading producer of rotary kilns, dryers and coolers, Allis- 
Chalmers is concerned with the entire heat-transfer operation . . . the evalua- 
tion of variables . . . the integration of interdependent equipment, old and new, 
into a profitable process. Flow design, prerecommendation research and test- 
ing, and installation advice are all part of the Allis-Chalmers package. 

Ask your A-C man for Bulletin 25C6177, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. In Canada, write Canadian 
Allis-Chalmers Ltd., Box 37, Montreal, Quebec. 


AC 


ONE OF THE GARLOCK 2,000 FF 


LAST LONGER 
IN CORROSIVE 
CHEMICALS 


Garlock Chemiseal® Mechanical Seals possess 
greater immunity to corrosion and are more 
economical than any other design offered. This 
reputation is based on fact—customers report 
nee performance on applications like 
these: 


@ Pumping HYDROXYACETIC AND SULFURIC ACID 
1750 rpm, 14” shaft. 10 Ibs. suction, 60 lbs. discharge. 
Temperature of medium 30° C. RESULT: Chemiseal greatly extended service life. 


HIGHLY ABRASIVE SERVICE (ESTER—10% SOLIDS SLURRY) 

3600 rpm. 625 lbs. discharge, 30 lbs. suction. Stuffing box 

pressures 15 lbs. to 65 lbs. Temperature of medium 70° C. RESULT: Chemiseal 
gave longer, leak-proof operation. 


Pumping CONCENTRATED SULFURIC ACID 

1750 rpm. 1,4” shaft. 2 lbs. suction. 45 lbs. discharge. Temperature 

of medium 65° C. RESULT: Chemiseal gave longer life. 

Pumping ADIPIC ACID AND HYDROCARBON SLURRY 

1750 rpm. 114” shaft. 35 lbs. suction, 75 lbs. discharge. Temperature 

of medium 70° C. RESULT: Chemiseal lasted longer, cut downtime. 
Join the list of satisfied users. You can apply standard Garlock Chemiseal Mechanical 
Seals to all pump shafts from 74” to 2%”. Special sizes also available. They seal against 
all mediums— including solids in suspension—in pressures to 100 psi at 75° C, or 75 psi 
at 100° C. Chemiseal Mechanical Seals are another of the Garlock 2,000 .. . two 
thousand different types of gaskets, packings, and seals for every need. Find out com- 
plete details by contacting your local Garlock representative, or write for Catalog AD-164. 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


Carntocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 
Canadian Div.—The Garlock Packing Co. of Canada Ltd. « Plastics Div.—United States Gasket Co. 
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LITERATURE .. . 








Pressure Regulator Pilot Catalo 
sheet describes The Atlas Fig. 8000 
super-sensitive pressure ip mong 
R ot for steam, gases and liquids. 

izes % to 12 in. 
Atlas Valve Co. 


The Transcope Pneu- 
Recorder (90J) features 





ters, etc. bulletin. 
14-15 *Taylor Instrument Co. 


Thermometer, Bi-Metal with 
Maxivision Dial is suitable for in- 
door or out-door service. Sizes 


111 *Manning, Maxw 


Transmitter, Indicating Pressure 
Its open-face, hi ontal, 4” 
cator scale & eye-catching red 
pointer are clearly visible as far 
away as 20 feet. tails. 
51 *The Foxboro Co. 


Transmitters Two new f/b line 
models permit new accuracy in 
measuring flow & differential pres- 
sure. Applications for steam, air, 
fear. water, etc. Information. 

12 *Bailey Meter Co. 


Weighing Instrument forms a low 
maintenance system to control pro- 
baer = | or materials handling by 
weight. Literature on its applica- 
tion to filling, batching, etc. 

L182 *Thayer Scale Corp. 

















Pipe, Fittings, Valves 





Catalog describes a 
complete line of ductile iron prod- 
ucts, including grades, specifica- 
tions, dimensions and weights for 
2- to 48-in. piping. 
208B American Cast Iron Pipe 


Fittings Weldings 
sizes %” throu 24”. 
5S through 160. Stainless types 
304, 304L, 316, 316L, 347; Monel, 
ae. Aluminum 





*Flowline Corp. 


Pipe & Fittings, Plastic Technical 
Brochure gives complete sizes & 
specifications on PVC pipe & fit- 
tings. Offers high resistance to 
corrosion. 

204 *Mueller Brass Co. 


Pipe & Fittings, PVC Bulletin 
PF1200 contains data relative to 
[em bomen properties, chemical re- 
sistance, pipe, threaded fittings & 
socket fit ‘ 

TR233 *Luzerne Rubber Co. 


Pipe & Tubing, Stainless Steel 
new 44-page handbook contains 
data on applications, heat treat- 
ment, corrosion resistance, chemical 
& physical analysis, etc. 
109 *Damascus Tube Co. 














Pipe, Glass Bulletin PE-3, “Pyrex 
brand Double-Tough Glass Pipe 
and Fittings” contains facts & 
figures about pi for handling 
corrosives. Available on request. 

-23a *Corning Glass Works 
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Full SCOPE of 
COMPRESSORS from... 


ALLIS-CHALMERS 





























Smooth and Tough 


Ro-Flo compressors 
eliminate underlying causes 
of high maintenance 


© Qian 
Ro-Flo compressors stand up as no other compressors can, on such 
jobs as agitating, aerating, air lifting, filter service, removing press 
cake from filters, and calking tank and pipe lines. 

The inherent wear and tear from the vibration and shock of recipro- 
cating machines is eliminated in the smooth Ro-Flo rotary action. 
The fall-off in efficiency, inevitable with other units, never takes place 
with a Ro-Flo compressor. 

For smoothness, for toughness, for simple installation and easy 
maintenance choose a Ro-Flo compressor. 

Contact your nearby A-C office, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. 


Ro-Flo is an Allis-Chalmers trademark. 


A-5960-C 





LECTRODRYER BUDGET AIR DRYER 


supplies small quantities 
of dry air at low cost 





If your requirements for very dry air are 
relatively small—but highly important— NEW BUDGET DRYER 
you'll find the new Budget Air Dryer tailor- 15 IAL. POR : 
made for your needs. An investment in : 
large equipment is not needed. The Budget e air-operated instrument 
Dryer is modestly priced, easily installed and controls 

serviced, operates on any 110 volt a.c. line. e electronic equipment 

This entirely new unit supplies up to © small cubicles 
20 cubic feet per minute of air, dried to a e pilot plant operations 
dewpoint of —60°F or lower. Operation 
is completely automatic. Likewise, the unit 
is as foolproof as possible, operating independently of variations in 
air pressure. Rugged construction and a long operating cycle assure 
trouble-free use. 

Lectrodryer Budget Dryers are standard units, available from stock, 
shipped ready for installation. For complete information on this new 
unit and its low cost, write for Bulletin BGA, Pittsburgh Lectrodryer 
Division, McGraw-Edison Company, 303 32nd St., Pittsburgh 30, Pa. 


Lectrod ryer 
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LITERATURE... 





Pipe Joint Clamp 
joints where pipe is poe into a 
Poe Any temperature, pressures 
to 2,000 pounds. It prevents 


shutdowns. 
159 *M. B. Skinner Co. 


Pipe, PVC Koroseal has high im- 
pact resistance, it threads easil 
and can be cut, welded or drille 
Booklets on Koroseal Pipe & Koro- 
seal Sheet are a 
1 . F. Goodrich 


Bulletin CE-56 gives facts 
on all-purpose rigid PVC. Sched. 
40, 80, & 120 in %” to 4”. Also in- 
formation on solket-weld fittings & 
valves 14” as 
180b *American Hard Rubber Co. 


Piping Type S piping systems can 
end problems of corrosion, erosion 
& contamination. Liner & housing 
are in — ar. Details 
ee Bul. TS-1A 











" *Resisto-Flex Corp. 





The Dura seal is unaffected 
by corrosives. They seal abrasive 
liquids and adjust automatically. 
Adaptable to standard stuffing 
boxes. Information. 

L172 *Durametallic Corp. 


Seals, Mechanical Chemiseal Me- 
chanical Seals for all pump shafts 
from %” to 2%”. Special sizes also 
available. Complete details & Cat- 
alog AD-164. 
208 *The Garlock Packing Co. 

The new data book and 

talog give complete details on 
Penflex tubing. Available in steel, 
bronze =. Stainless steel from %” 


ID. to 24” ILD. 
L175 bE RS Flexible Tubing Co. 
No. 47x, 150-lb. solid w 
disc = gate type is available 
2 to 24 in. Other types for oil, oil 
vapor, steam or water service. ‘De- 


ls on request. 
23 Crane Co. 














Valve, Alil-Glass Y 
letin PE-4 offers complete informa- 
tion on the all-glass Y-valve. Now 
available in 1%” and 2%” sizes. 
Send for your copy. 
22-23b *Corning Glass Works 


—— PVC for corrosive services 
= pos mills, chemical plants, 
processing, beverage bottling, 
apo refining, etc. Confiden- 
_ Corrosion Service Form offered. 
*The Lunkenheimer Co. 


Bulletin 11 describes stain- 
less steel valves with replaceable 
Tefion disks or seats. Covers globe, 
Y, check, needle and plug gate 


designs 
Alloy Steel Products Co. 


Butterfly valves feature 
uniform control in all position & 
fast regulation & closure. Informa- 
tion on Rotovalves & butterfly, 
wafer & ball valves available. 

R199 *Allis-Chalmers, Hydraulic Div. 


K “Y” valves are 
available in Durimet 20, Durco 
18-8-S-Mo, Monel, Nickel, Chlori- 
met 2 & Chlorimet 3. Complete 
details of construction in Bul. V/7a. 
165 *The Duriron Co., Inc. 

















Valves, Acid Proof Many types 
available in Tufclad chemical por- 
celain in %” to 6” sizes. Description 
& specifications on the entire line 
is available. 
61 *Lapp Insulator Co., Inc. 
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DEVELOPMENT from... 


ALLIS-CHALMERS 





Allis-Chalmers tackled 
flee eee 


quired that this open-type Super-Seal 
" ” motor (with Poxeal insulation) start 

| ( {) even though imbedded in ice. 
prob el The successful tests were conducted in 
the A-C Motor Laboratories where cus- 


tomers’ motor needs point the way to 
continuous development programs. 


Research, combined with testing of this type, has established 
Allis-Chalmers as a pioneer-leader in the motor industry. It has 
led to the most complete line of integral-horsepower motors; it 
has led to tremendous acceptance of such A-C developments as 
Synduction and tube-type motors, and now Super-Seal motors. 


Your chemical processes can benefit from this pioneer-lead- 
ership by contacting your A-C representative or distributor, or _ Le 
writing Allis-Chalmers, General Products Division, Milwaukee a 
1, Wisconsin. MODERNIZE! 


A-5956-C Poxeal, Synduction and Super-Seal ore Allis-Chalmers trademarks. 
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Valves, Drain cannot cl up. 

so that in the cloned, P 

tion the piston or ram ex up 

into the tank. In open position, 
full flow assured. Comiee. 

L176 *Strahman Valves, Inc. 








an Migr PEE ; ae type 
Ss oy bay mp | 

are made for presumes to 50 ibs 

& temp to 150. Catalog No. 57 

covers all t; of gate valves. 

195 *Dar Valve & Mfg. Co. 





Valves, Knife Gate available in a 
wide range of metal combinations 
& in several different styles. Handle 
corrosive chemicals. De in Bul- 
or 300. 


*DeZurik Corporation 


A standard preassembled control 


panel is provided with ali Amplitrol : 

feeders, and is ready for immediate A yitte Valves, Plug are available in semi- 
service .when external air and a-c eee : a. ee cospon -—_. — 
power connections are made. Con- . en uminum. Lubricant pro 

trol can be local or remote, manual ee corrosion. Details in Cata- 
or automatic. Responds to any ie 57 *W-K-M Div. of ACF Industries 


standard process instrumentation. ee 
wom Plug available in _ sizes 


i ni o | © te tye walted’ Canale © A 
Now! A Mechanical Vibrating Feeder ae 
153 


*The Wm. Powell Co. 


With Variable, Stepless Control Valen STs Binh. new oi 


y' 
; ; 3 a choice of alloys that satisfy the 
The exclusive Carrier Natural-Frequency drive, requareunsiaas of practically all cor- 
and a unique new amplitude control system —  iiiet earn Cede 


these two features of the new Carrier Amplitrol 
feeder give you benefits found in no other vi- 
brating feeder, electromagnetic or mechanical. Process Equipment 


LESS DAMPING . . . Amplitrol feeders increase vi- 
brating stroke automatically when headload is Air Dryer operates on any 110 
increased. This allows you to use larger bin vols ac. —— Unit = > 
openings .. . bigger headloads . . . and to dis- aetel’ ta a dewpoint of 60 F. or 


. ons i lower. Bulletin B6A. 
charge bigger capacities of almost any material. 210 *Pittsburgh Lectrodryer 


- i i ifi t Hetiz Cc letel 
FULL-RANGE CONTROL .. . A new, highly simplified Automat oe _—. £5 -ipqs Completely 


pneumatic system allows accurate, full-range specifically engineered to slash pro- 
stroke control. The heavy-duty air springs re- a ees shift plants. 
spond immediately to a pneumatic signal from L199 *Miller Engineering Corp. 


a standard 0-80 psi air pressure valve. No lag. Blender, Ribbon is designed to 
give top mixing efficiency & meet 


i sani codes. Nine different size 
wee MAINTENANCE . . . Amplitrol feeders have wn cule skabine from 16 to 300 cu. ft. 
chains or v-belts . . . no large revolving weights working capacity. 
or bearings . . . no auxiliary electrical parts. . . The Strong Scott Mfg. Co. 
no gears or guards .. . NEW AMPLITROL saa og ng oy  erodaet ee. 
FEEDERS ARE JUST THAT SIMPLE. tion are functions of the Reineveld 
Centrifugal. Complete information 

: sae : ae : in Bulletin 356. 
Send for new 12-page bulletin describing all Amplitrol benefits in detail. 85a *Heyl & Patterson, Inc. 


Carrier Conveyor Corporation, 211-A North Jackson Street, Louisville, Ky. Centrifuzals for liquid-solids sev- 
aration. Literature on Batch-O- 
Matic, Batch-Master. Suspended, 
Center-Slung, Maxi-Flex and Con- 


CARRIER a ee tinuous is now available. 
DEWATER @ SCREEN 20-21a *American Mach. & Metals, Inc. 
NATURAL-FREQUENCY COOL @ AGGLOMERATE Conveyor, Screw 17 basic screw 
designs, available in a variety of 


DRY @ SCALP @ COAT 
metals, are included in the line. 
VIBRATING EQUIPMENT DISTRIBUTE @ ELEVATE Also, complete line of troughs, 


Engineering Specialists in Vibrating Equipment gates, drives, etc. Data 2289. 
83 *Link-Belt Co. 
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KENNEDY 
ROTARY 
KILNS... 


Lime 





Calcined Coke 

Dead Burned Dolomite 
Cement—Wet or Dry Process 
Nodulizing and Agglomerating 


Drying 


Compare these KENNEDY Features : 


e Self-aligning bearing pedestals. 

¢ Stationary firing hood with swing- 
ing entrance ports for quick, easy 
internal access. 

e Truly effective air seals. 

e Drive gear mountings avoid ther- 
mal stresses. 

e Built in any length or diameter. 

e Designed to give economical, 
efficient operation over long 
periods. 


FOR ADDED ECONOMY—Preheaters for 
your new or existing kilns: KENNEDY Multi- 
vane Internal Recuperator — KENNEDY- 
Grudex Preheater — KENNEDY External 
Stone Preheater. 


Suppliers to the Chemical Industry of crush- 
ing, grinding and pulverizing machinery, 
complete cement and lime plants, size 
separation equipment and pneumatic con- 
veying components and systems. 





KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
405 Park Ave., N. Y. 22, N. ¥. @ Factory: Danville, Pa. 
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TEM TT SR cy Foe 
SON GE aaa ES, 
Ir K | 


CORTE ay 
FABRICATIONS 


Si Ei Oe i Raa es 


SPECIALIZED WELDED, sae 
for example 


VACUUM 
RETORTS 


This heavy INCONEL Vacuum Retort 

is one of a number of such designs 

being produced by ROLOCK. Approxi- 

mately 2 feet in diameter by 8 feet high, it is used for high- 
temperature vacuum annealing. 


By entrusting such work to ROLOCK, you gain the many ad- 

ges of competent engineering supervision; production 
personnel thoroughly experienced in the problems and materials 
involved; a modern plant fully equipped for inspection and 
testing as well as fabrication. 





Rolock facilities and skills cover a wide range of work in 
pressure and vacuum equipment, specialized processing carriers, 
furnace retorts, covers and bells, trays, tanks, fabrications and 
assemblies in Inconel, Incoloy, Monel, the Hastelloys, and Stain- 
less Steels. Send us an outline of your requirements. 


Put your problems up to: 
1340 KINGS HIGHWAY, 


FAIRFIELD, CONN. 


ROLOCK INC., 








FOR LOW FIRST COST 


The size range of Viking Pumps (largest in 
the rotary pump industry) permits you to 
choose the pump to fit your job—thus, pay 
no more than the job requires. 


FOR LOW OPERATING COST 


The positive, smooth delivery of all Viking 
Pumps cuts horsepower requirements, re- 
duces wear on valves and meters, permits 
less costly installations. No priming gad- 
gets. 


LOW UPKEEP COST 

The simplicity of Viking’s ‘“gear-within-a- 
gear” pumping principle cuts maintenance, 
labor and parts to a minimum. For the 
pumping service received, you will find 
nothing more simple. 


Send today for 
Bulletin series 59SC 


VIKING PUMP COMPANY 


Cedar Falis, lowa, U.S.A. in Canada, It's “ROTO-KING" pumps 





See Our Unit in Chemical Engineering Catalog 











R/M’s experienced packing engineers 
designed this line of packings to help 
you lick the problems caused by higher 
temperatures and greater pressures in 
today’s processing lines. R/M High 
Temperature Valve Stem Packings 
contain practically no organic ma- 
terials—and it is these organic ma- 
terials which cause a lot of your trou- 
ble by burning and causing volume 
loss. Lubricants are ground in during 
manufacture; so they are thoroughly 
dispersed all through the packing. And 
braided asbestos yarn provides you 
with the maximum performance in 
pressure resistance. 

Among the other packing products 





i 
q 
é 


engineered by Raybestos-Manhattan 
to meet difficult requirements are 
“Teflon”* and “versi-pak.”® “Teflon” 
packings, because they show no reac- 
tion to any known industrial acids or 


caustics and are noncontaminating, ° 


can be of great help to you in a variety 
of applications. “versi-pak” is a highly 
engineered nonjacketed packing offer- 
ing excellent performance with sol- 
vents, weak acids, and caustics over a 
wide range of conditions. Due to the 
many applications of both these pack- 
ings, we suggest that you call on R/M’s 
experienced packing engineers for 
specific recommendations. Their serv- 
ice is at your disposal. 


R/M MAKES A COMPLETE LINE OF MECHANICAL PACKINGS—including Vee-Flex,® Vee-Square,* 
Universal Plastic, and “versi-pak’’®; GASKET MATERIALS; “TEFLON” PRODUCTS. SEE YOUR R/M DISTRIBUTOR. 


*A Du Pont trademark 





PACKINGS 


RAYBESTOS-MANHATTAN, 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


INC. 








RAYBESTOS-MANHATTAN, INC., Mechanical Packings ¢ Asbestos Textiles ¢ Industrial Rubber e Engineered Plastics 


Sintered Metal Products ¢« Abrasive and Diamond Wheels e Rubber Covered Equipment e 
Industrial Adhesives e 


Brake Blocks e¢ Clutch Facings e 


214 


Brake Linings 


Laundry Pads and Covers e« Bowling Balls 
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Cyclone for classifying or thicken- 
ing slurries. A complete line of 
various sizes & capacities of 
Cyclones are covered in Bulletin 
No. 1157. 
85b *Heyl & Patterson, Inc. 


Cyclones A 12-page booklet “The 
Exclusive Buell Cyclone” is avail- 
able. Shave-off aesign permits 
large diameter cyclones that will 
not clog or plug. 

R175 *Buell Engineering Co., Inc. 


Dryer The multiple conveyor dryer 
for synthetic rubber crumb provide 
accelerated production & high uni- 
formity in drying of this difficult- 
to-handle material. Literature. 

89 *The National Drying Mach. Co. 


Hydryer continuously re- 
moves moisture from gas or air 
stream at full line pressures. Bul- 
letin gives application details, selec- 
tion tables, etc. 
TR231 *J. F. Pritchard & Co. 
Dryers & Mixers Units are fabri- 
cated of stainless steel & are self- 
contained. Technical assistance is 
available. Further information is 
yours on request. 

115 *General American Transp. Corp. 


Dryer-Blender assures product 
urity, eliminates metallic con- 
nation & retards product ad- 
herence. goed information 
ene on request. 
236 *The Pfaudler Co. 


Equipment Complete information 

on equipment for your Pane ta agen 

now available. uded are 

vibrating feeds, belt conveyors, 
bark & grit removal equipment. 

3 *The Jeffrey Mfg. Co. 


Filter, Dust Complete _specifica- 
tions, ween equipment layouts, 
capacity performance of the Re- 
verse Jet Dust filter are contained 
in Bulletin F-75. 
220 *The Day Company 


Filter Media Feon is available by 
the roll or tailored to fit all types 
of fluid/solid separation process 
———— Literature is available 
on requ 

2021d *American Mach. & Metals, Inc. 


Filte Vertical leaf models in 
both horizontal & vertical tank de- 
signs, Batch-Miser in horizontal 
plate models for polish filtration & 
batch operations. Lit. 

20-21e *American Mach. & Metals, Inc. 


Filters Fulflo filters are available 
in a wide a of models for high 
or low flow rate, pressure, viscosity, 
pH or temperature. Technical lit- 
erature is available. 

32 *Commercial Filters Corp. 


Precoat filters feature re- 
placeable razor-sharp stellite blades 
in machined recesses. Bulletin 
KSI-3 covers all types of filters that 
are available. 

99 *Komline-Sanderson Engr. Corp. 


Filters, Continuous Literature on 
pressure type continuous filters 
with vacuum or pressure rotary 
drum and horizontal table is now 
available. 

20-21b *American Mach. & Metals, Inc. 


Filters, Dust The new bag has 3 
equal size sections. Each pocket 
has two spacers, making a total of 
six per bag. Other details in Bul. 
105 & Dust Control A gy 
206 *The W. W. Sly “Mfg. Co. 
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DEPENDABLE 
100% AUTOMATIC 


IN-LINE REMOTE READING 
GEARMOTORS Tank Contents Gauges 


@ RELIABLE 
® NO POWER REQUIRED 
@ UNDERWRITERS’ APPROVED 


Liquidometers use a tempera- 
ture compensated balanced 

TYPE “MG” hydraulic system. Indications 
IN-LINE GEARMOTOR—Horizontal unaffected by changes in spe- 
or Vertical Drive, 37 sizes, ratio cific gravity. All models fea- 
9.2:1 to 1200:1, 1 to 75 H.P. ture large easy-to-read dials. 
UL approved switches avail- 


IN-LINE sans 


Write for complete details to 


MOTOREDUCERS ses ahagee 
Since 1920 H val sige wal 


° 
lings t* 


THE LIQUIDOMETER corp. 


LONG ISLAND CITY 1. NEW YORK 








TYPE “MS” 


IN-LINE MOTOREDUCER—Horizon- 
tal Drive, 37 sizes, ratio 9.2:1 to 
1200:1, 1 to 75 H.P. 


Since 1888~- MAKERS OF 
EVERY’ TYPE OF GEAR AND 
GEAR SPEED REDUCER 


Tuese In-Line D.O.James 
Gearmotors and Motoreducers i Ay ; : 
are of the same construction 
and high quality as the indi- PLACED A PUM P 
vidual Gear Speed Reducers THAT LASTED 2 MONTHS 
which we have been producing 
for so many years. A leading manufacturer of household 
They cover a very wide range of appliances* installed this Nagle 1” type 
H-A-W horizontal shaft pump over 2 years 
ideal, compact, efficient unit for ago and it’s still going strong. It is in the 
many power and space-saving Bonderizing Dept., shown, handling phos- 
installations phate slurry at the rate of 10 GPM, against 
i | a 25’ head. Pump is self-priming. Simple slippage seal adjustment. Readily 
accessible stuffing box. Pump it replaced lasted less than two months. If 


D.O. JAM ES you have an abusive pumping problem Nagle Pumps can cut your costs 
too! Send for “Pump Selector”. 
GEAR MANUFACTURING CO. 


1140 W. Monroe Street, Chicago, Illinois 


TO BETTER SERVE YOU 
_NAGLE PUMPS, INC. 





ratios, horsepowers, and are an 


*Details on request. 


We staff and maintain Sales and Engineering 


Offices thruout United States and Canada Uh 1235 CENTER AVE., CHICAGO HEIGHTS, ILL. 
SEND FOR CATALOGS , 


Catalogs, price lists and selection tables of 
gearmotor speed reducers and motoreducers 
are available to power transmission engi- 


neers. Please request on company Letterhead €c 
—we'll mail your copy at once. | PUMPS FOR ABRASIVE AND CORROSIVE APPLICATIONS 
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For higher 
pumping efficiency 











Fairbanks-Morse 
5440A Non-Clog Pumps 


Ideal for pumping unscreened liquids 
with large solids in suspension 


e industrial wastes 
@ sanitary sewage disposal 
e industrial processes 


Here is your answer to higher effi- 
ciencies wherever you are pumping 
solids in suspension! 

All-new Fairbanks-Morse 5440A 
Non-Clog Pumps feature quick, easy 
convertibility between any of the 
many vertical and horizontal types. 
Power requirements of the pump are 
always perfectly matched to the 
electrical and mechanical compo- 
nents. Precision-machined centering 
fits assure accurate alignment. Ex- 
clusive F-M bladeless impeller 
design minimizes maintenance by 
preventing clogging from solids and 
stringy material. The 5440A is only 
one of many F-M solids-handling 
pumps designed to meet a broad 
range of requirements. For informa- 
tion, write Fairbanks, Morse & Co., 
600 S. Michigan Ave., Chicago 5, IIl. 


Ask for new 
5440A BULLETIN! 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





ELECTRIC MOTORS - 
GENERATORS - 


COMPRESSORS - 


DIESEL, DUAL FUEL AND GAS ENGINES - 


PUMPS 


MAGNETOS + HOME WATER SYSTEMS 
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tic: flow horizontal. 
1136 - U. 8. Stoneware 





" 8U, a. Stoneware 


Fume Washers Full engineering 
data is available on Ceramic Fume 
Washers. Ceramic fume scrubbers 

can be provided in diameters up to 
48” in Heights up to 60’ or more. 
12-13¢c *U. S. Stoneware 


Homogenizers handle all kinds of 
emulsions & fit into any plant. 
Feature easy cleaning & mainte- 
nance, tight emulsions, no aeration 
& faster emulsification. Bul. 157. 
216A Sonic Engineering Corp. 


Metal Scrubbers The units may be 
lined with Ty; ie sheet lining or 
rubber, or ed. Either metal, 
carbon, or ceramic support plates 
& distributors a be employed. 
12-13d . S. Stoneware 


grind and classify in 
one cpacankion in a single chamber. 
Can handle heat-sensitive ma- 
terials. Eight models available . 
for full description Bul. 091. 
R178 *Sturtevant Mill Co. 


i. Re yg = #.. a unit 
or granula pulverizing, mix- 
ing, Pyne or chopping materials 
of all types, includin wet or sticky 
 ~ cna ae a offered. 

. J. Stokes Corp. 


offers wide applica- 
tion to a great variety of . emicals, 
pigments, food products, . Bul. 
#78 gives detailed aiiemation on 
= rfine pulverizing. 

*Combustion Enginecring Inc. 


crushes, grinds, 

shreds to finished size in one opera- 

tion. Offers more uniform product, 

increased output. Catalog available. 
Send for your copy. 

59 *Williams Patent Crusher & Co. 


i, bangs available in sizes to 

individual requirements. A 

a bulletin tells most efficient 

method of achieving particle size 
reduction by centrifugal force. 

216B Safety Industries, Entoleter Div. 


mers Centrif New principle 
of high spe Ee producing in- 
sere dispersion. Available in all 
to meet individual require- 

mente. Bulletin offered. 
216C Safety Industries, Entoleter Div. 


Mixer, Dispersall blends, disperses, 
emulsifies, bn > mixes. Stand- 
ard sizes from % to 330 gallons. 
Facts gives in Dispersall Catalog 78. 
ome for your copy. 

R197 *Abbe Engineering Co. 


‘sai pattie os ‘alee: em” 
ip, Po le or con- 
tinuous pipeline mixers etc. For 
all your fluid mixing needs. Bul- 
letin 582. 

81 *New England Tank & Tower Co. 


Mixine Machinery Bulletin No. 
CE-58 contains information on B-P 
equipment for the chemical process 
industries. Includes building mix- 


ing machinery. 
43 *Baker Perkins 




















Mill, Vertical 
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ATTENTION 


process industries 
gas users « utilities 


NORWALK, CONN. .- NOR- 
WALK VALVE CO., 80- -year- 


old gas control equipment 


firm, acquired by Eclipse Fuel 


Engineering Company, Rock- 


ford, Illinois. 


a fling 


All sales, engineering, manufac- 
turing, and service activities have 
been moved from South Norwalk, 
Connecticut, to the Eclipse- 
Rockford plant. Eclipse now of- 
fers the most complete line of gas 
control and combustion equip- 
ment available anywhere. 
Special engineering service is al- 
ways available. 


CHECK VALVES 
(disc and diaphragm) 
Types and sizes for every need %" to 42” 


AIR/GAS LINE FILTERS 
Protection against dust 
and scale. 4%” to 8” — 
125 psi. 


OTHER 
NORWALK PRODUCTS: 
Pressure controllers 
Relief valves 
Appliance regulators 
District and station regulators 
Manometers 
“Meter Cop” — combination back 
pressure and antisuction valve. 
Norwalk products are now avail- 
able from Eclipse Fuel Engineer- 
ing Company. Write to Rockford, 
Illinois for literature or informa- 


tion on individual products or 
Engineered Combustion Systems. 


Eclipse Fuel Engineering Co. 
Rockford, Illinois 


Eclipse Fuel Engineering Co. of Canada, Ltd. 


Toronto, Ontario 
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Richt to the heart of this vital 
product dimension . . . that’s where 
Brookfield can take you. Consider this 
an invitation to ask Brookfield to 
bring you up to date on how viscosity 
control, through Brookfield instrumen- 
tation, can be profitably applied to 
your processes. Viscosity measure- 
ment, recording and control can now 
be accomplished automatically for 
practically any fluid material. Low 
investment Brookfield portable and 
process-mounted instrumentation now 
plays a major role in practically every 
phase of chemical processing and 
research. 


If Brookfield’s long experience and 
coveted rheological know-how can be 
valuable to you, in-depth information 
is yours by writing — 


World’s Standard for Viscosity 
Measurement and Control 


forooktield 


ENGINEERING LABORATORIES, INC 


Stoughton 13, Massachusetts 








“Cross-Partition 
Ring 


DIRECT From thorns 
To YOU! at “ee 


Tower Packings 


produces porcelain tower packings from the 
same composition as is used for high voltage electric 
porcelains. 
Resists high temperatures, fumes, vapors, corrosion, 
liquids, alkalies and acids. 
Non-porous — complete vitrification firing 2300°F. pro- 
vides zero porosity, thus assuring an indefinite life 
chemically. 
Uniform quality—high chemical purity—iron-free—great 
mechanical strength—will not crumble. 
If you’re interested in Better Tower Packings at lower 
Operating Cost, we'll be glad to send more information, 
prices and samples on request. 








Tellerette 


KNOX PORCELAIN CORPORATION 


KNOXVILLE 1. TENNESSEE 





Fansteel 


Corrosiononni« 


REGISTERED U.S. PATENT OFFICE 


A JOURNAL OF USEFUL INFORMATION FOR THE SOLUTION OF CORROSION PROBLEMS 


S@SSSeeoSeoCeoeeSSeSeSeSeSSesesseCCoeeseeseseeoeoseenoeo@e 


TANTALUM HEATERS 
IN HOT HCI 
SERVICE SINCE 1947 


In continuous service since 1947, two 
Fansteel tantalum bayonet heaters 
have solved a major corrosion prob- 
lem for the A. E. Staley Mfg. Co. at 
Decatur, Ill. The company produces 
large amounts of monosodium gluta- 
mate, an amino acid salt which en- 
hances the flavor of food. The first 
step in processing is the hydrolysis of 
several amino acids in corn gluten 


with hot HCI. 


Heats at 1,800,000 Btu per Hour 


At the outset, approximately 15,000 
Ibs. of 18° to 20° Be HCI plus 100 
gallons of water must be heated in one 
hour to 150° F. The two Fansteel 
tantalum bayonet heaters accomplish 
this in a Haveg tank, under 60 psig 
steam. Each measures 72” long, by 
114%" in diameter. In addition, acid 
heating cycles are regulated by a 
temperature controller using a ther- 
mocouple in a tantalum thermowell. 

The heat transferred ranges from 
1,200,000 to 1,800,000 Btu per hour, 
depending upon the entering temper- 
ature of the acid from outdoor storage 
tanks at ambient temperature. Since 
the bayonet heaters have an area of 


Tantalum bayonet heater in side 
opening of Haveg tank. Dry corn 
gluten is shown in hand. 


Arrows indicate tantalum bayonet heaters 
and thermowell in Haveg tank. 


about five square feet, the heat trans- 
fer coefficient attained is about 
1,400 Btu per hour per degree F per 
square foot. 


No Corrosion —Even with 
Continuous Exposure 


As can be appreciated, corrosion is a 
major problem in this process—and 
tantalum is one of the few materials 
of construction that has resisted cor- 
rosive attack successfully. Three tan- 
talum heaters were installed as original 
equipment, but the process now 
operates on two with ample heating 
capacity. The A. E. Staley installa- 
tion, along with a host of others, have 
proved tantalum’s complete immu- 
nity to HCI at all concentrations and 
temperatures up to and including con- 
stant boiling temperatures. Among 
these are numerous instances where 
tantalum equipment has been sub- 
jected to hot HCI for 15 years and 
more with no perceptible attack. 


Free Tantalum Test Kit 


A corrosion test kit, available without 
charge to research technicians, if re- 
quested on your letterhead; contains 
both tantalum sheet and wire. 


Free Technical Information 
The above condensation is typi 
cal of the articles which appear in 
CORROSIONOMICS, 

a Fansteel publication. 
Mail us your name for 
inclusion on our free 
mailing list. 


For further data on the above, write: 


-FANSTEEL METALLURGICAL CORPORATION 


CHEMICAL EQUIPMENT DIVISION 


se inca nina ts i ni 


NORTH CHICAGO, ILLINOIS, U.S.A. 
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Process Equipment......Technical in- 
formation on equipment for sizing, 
weighing, conveying, mixing, classi- 
fying and screening is now avail- 
able on request. 
218A *S. Howes Co., Inc. 





Processor, ( used for heat- 
ing, pasteurizing, cooking, mixing, 
cooling, holding, setting, refrig- 
erated storing & air unloading. In- 
formation on equipment available. 
45 *Cherry-Burrell Corp. 


Pulverizer The Jet Pulverizer is 
available in 8 custom made sizes 
in mill diameters from 2” to 36”. 
Detaiis and specifications outlined 
in illustrated brochure. 
218B The Jet Pulverizer Company 


Screens, Vibrating Bulletin out- 
lines the important new design 
and high capacities for long life 
under rugged conditions. Available 
in all sizes. 

218C Safety Industries, Entoleter Div. 


Wet Collector Type N Roto-Clone 
combines action of centrifugal 
force & thorough intermixing of 
water & dust-laden air. Complete 
information in Bulletin 277. 

38 *American Air Filter Co. 














Pumps, Blowers, Compressors 





Blowers, Cycloidal for vacuum ser- 
vice. Bulletin VP-158 outlines the 
features of vacuum equipment such 
as exclusive rotary positive design, 
ease of installation, etc. 

53 *Roots-Connersville Blower 


Compressor, Rotary Detailed infor- 
mation on the full line of rotary 
compressors for in-plant services, 

as gathering, and industrial re- 
rigeration is available. 
34 *Fuller Co. 


Cempressors......Ro-Flo compressors 
available in 2-stage units from 
250 to 1800 cfm and _ single-stage 
units from 40 to 3000 cfm. De- 
scriptive literature is offered. 

209 *Allis-Chalmers 


Compressors, Oil-free are equipped 
with carbon-graphite piston rings 
of T-block design. ey require 
no lubrication & compensate auto- 
matically for wear. Bul. 301-11. 
7 *Joy Mfg. Co. 


The Type CR radial blade 
fan offers many advantages for 
your most punishing air moving 
applications. Bulletin FD-205 
gives complete details. 

4 *Buffalo Forge Co. 

















mp offers pumping efficiency 
with faultless corrosion resistance. 
Hard rubber casing & impeller. 
Bul. CE-55 gives the complete de- 


tails. 
*American Hard Rubber Co. 


Pump, Vacuum The Microvac va- 
cuum pump offers capacities from 
17 to 500 cfm. Vertical design saves 
floor space & its pressure range 
affords top performance. 
189 *F. J. Stokes Corp. 


Newly designed models 
are available to handle a wide 
variety of tough, corrosive & vis- 
cous materials. Information on 
pumps is available. Cat. 100. 
196 *American Meter Co. 
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Research : 
Model Industrial 
Model 


Laboratory 
Model 


CAMBRIDGE 
pH METERS 


The three portable models illus- 
trated above incorporate new and 
important advantages. A.C. line 
operation eliminates battery nui- 
sance. Laboratory and Research 
models use electron-ray tube for 
precise null-point indication. In- 
dustrial model is direct-reading, 
continuous-indicating; rug gedly 
built for plant use. 

Accuracy: Research .02 pH, Labo- 
ratory .0S pH, Industrial .10 pH. 
Cambridge pH equipment also in- 
cludes single- and multi-point in- 
dicators and recorders. Send for 
Bulletin. 


CAMBRIDGE INSTRUMENT COMPANY, 
INC. 


3560 Grand Central Terminal, New York 17, N. 





PIONEER MANUFACTURERS 
OF PRECISION-INSTRUMENTS 











lot Inmetliate Seurice 


PHONE MAIN 6-3712 


F* BLINDS -SPACER & 
RINGS “TEMPORARY 
& and LINE STRAINERS 
Rs “PIVOT FLANGES 



































WIRE BASKET 
TEMPORARY 
STRAINER 
























































OHIO 


The MACK IRON WORKS COMPANY 


132 WARREN STREET 
WRITE TODAY FOR CATALOG A-9 
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i | Profit by 
“ti Controlled 


P Performance 
with... 
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‘SUMP 
PUMPS 


PROVEN DEPENDABILITY 
APPLICATION ANALYSIS 
CALCULATED CAPACITIES 
SELECTED COMPONENTS 
HIGHEST QUALITY CONTROL 
RUGGED CONSTRUCTION 
MINIMIZED WEAR 


STANDARDIZED SERVICE 
FLEXIBILITY 


@ HEADS TO 170 FT. 
@ CAPACITIES TO 1500 G.P.M. 


ae ae 





Ruggedness of construction and simplicity of design of 
AURORA pumps combine to provide longer life, highest 
efficiency, and minimized down time. This means more for 
‘“‘vour pump operating dollar.’’ Select from the “1001” types, 
sizes, and capacities of AURORA pumps to obtain the one 
specifically designed to fit your needs;. AURORA sump type 
pumps are most frequently used for industrial wastes, in- 
dustrial processing, boiler pit service, chemical transfer, cor- 
rosive liquid handling, pumping volatile liquids, washing 
services, and general purpose drainage. 


WRITE TODAY FOR YOUR COPY OF BULLETIN 104 


AURORN AURORA PUMP opvvision 
THE NEW YORK AIR BRAKE sealed") 
670 LOUCKS STREET + AURORA. ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 

















LITERATURE... 

abrasive and corro- 
are featured. 
1 ~~ ay @ is now 
A type for 
BR agle Pumps, Inc. 
The eS of “gear- 
within- a-gear” p oe principle 
cuts maintenance, & parts 
to a minimum. Bulletin series 

59SC contains all the details. 
Viking Pump Company 


D U S ul iy C O N dy R O L N E W S | ha gr ge chemical 
vervice with Ne og up to 400 
SoA an Warren Pump Company 








| Pumps, Non-Clog Ideal for pump- 
ey fe unscreened liquids with large 

i ; : ids in suspension. vert be- 
SS 


i tween any of — many vertical 
' | horizontal types. k A. 
' 216 ere Morse & Co. 


r heads to_ 170 
1500 G.P.M. 


J 
/ 
— ff it 
art & capacities of pumps is contained 
in Bulletin 104. 

R219 *Aurora Pump Div. 








seus selling fi filter of Beet. 
its type in the world! tS pean 


DAY “AC” | 
Reverse Jet is, 
Dust Filter 








Services, Processes, Misc. 


Cutaway view of DAY “AC’— 
available housed or unhoused — (Licensed by 
for pressure or suction. H. J. Hersey, Jr.) 
— i ee Design & Application Tests cover 
Better Dust Control Syst Cost Less Wh capacity, ar throughput pressures 
errer Dus onrro = ems Cos ess en of mechanical dependability of 
They include a DAY “AC” Reverse Jet Filter! os. ote e Tare Separator nll 


Filtering rates for a DAY “AC” are 10 to 20 cubic feet Dry ae Fire bre 
from the new 
of air per square foot of filter media. These are about inn Sn he ahold “ah Avall- 


Less five times greater than old style filters. This means you able in pressurized 2-%, 5, 10, 20 
® t get maximum filtration from a minimum filter invest- & 30 Ib. capacities 
equipmen ment. Because virtually 100% of the DAY “AC” is op- R173 *Walter Kidde & Co., Inc. 


needed erating at all times, no money is wasted on intermittent Enginee . 

: . : — includes; a 
or standby units. One DAY “AC” will filter and keep comprehensive survey of your fa- 
separated, dusts from up to 10 different sources! | cilities, installation supervision, 

periodic inspection, etc. Com- 
You know all equipment requires normal inspection plete —_— ys Div., FMC 
and care. But you'll find many DAY filters have been Fabsioatl Samoan Wocki 
on the job for 5, 6, 7 or even 8 years that have had no | abrication x ure “Working 
repairs whatsoever. In short, the Day “AC” is built to pens Ry gy pe. H. factual bs 
last! They have an “appetite” for work and a reputation and _ specializ "Kateolion in 
for dependability and long life. chemical proeess 
L178 *The Boardman Co. 


Because of smaller diameter felt filter tubes the DAY Plant 
“AC” gives you a greater air handling capacity in less “How W. 
space. DAY “AC” filters occupy up to 50% less space tis” 
—an important consideration for plants of any size! 
































maintenance 





a ; - reheraeciynetr 220B Assn. of Amer. Soap & Glyc. Prod. 
99.99+ % The real “pay off” on DAY “AC” filters is their ability 7 - 
fil hag to clean dust laden air with near perfect efficiency! ing s P. ggkies taete oee- 
. tering Even “tough” materials such as carbon black or atomic ~~ pi ing” ee ass tn 
efficiency energy materials are filtered with optimum effectiveness. | e high temperature range. Tech- 


nique operates to 30, . 
For additional information about the DAY “AC” reverse jet dust filter write 220C Linde Co. 


toDAY for Bulletin F-75. 1t also contains pages of useful air engineering data. Research Facilities Complete de- 
tailed information about Wau- 
kesha’s foundry and metallurgical 


The DA Y Company research facilities are now avail- 
; : able to you on request. 
SOLD in UNITED STATES by  \YL!/ 7, MADE and SOLD in CANADA by 157 Wauk Foundry Co. 
The DAY SALES Company ~ The DAY Company of Canada Limited 
856 Third Avenue N.E. Rexdale (Toronto), Ontario, Canada eS “ oe to e€ tn cee el adapt 
Minneapolis 13, Minnesota Ft. William, Ontario, Canada t ne quip: t 
[since 7 _v9st ] a and Fs Ee. = ion 
Representatives in Principal Cities yg J ror € Pam Ln = a 


28-29b *The De Laval Separator Co. 
EQUIPMENT ONLY OR A COMPLETE SYSTEM saad 
* From advertisement, this issue 
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Get product uniformity at highest 
production speed with this new... 


“TORNADO” MILL 


The new Stokes “Tornado” Mill is a 
versatile unit for granulating, pulverizing, 
mixing, pulping, or chopping materials of 
all types—including wet or sticky products. 
Features include— 


@ Uniform product granulation 

e 360° screens and dust retainer 

e Easy to clean—stainless steel parts 

® Flexible design—portable operation 

e Three-speed V-belt drive system 

@ Totally enclosed motor—built-in starter 


Write for complete specifications on both 
sizes of the Stokes ‘“Tornado” Mill. Our 
Engineering Advisory Service will pro- 
vide application assistance. Call—or write 
—today. 


Pharmaceutical Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
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PROFESSIONAL 
SERVICES 














E. J. CORELL 


ENGINEER 


Ash—Perchiorethylene 
gn— Reporte—Operation 
42 Rose Blvd Tele: Akron, 0. TH 64371 
Akron, Ohio 








CARL DEMRICK 


Technical Translations 
Send for Circular 
53 So. Broadway Yonkers, N. Y. 








THE KUUIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemica] @ Industrial @ Process 


1200 N. Broad Bt. Phila. 21, Pa. 
Offices Throughout the World 








MERRILL W. MacAFEE 


Consulting Engineer 


Chemical-Metallurgical- Mining 
LUdlow 3-1778 7668 Santa Fe Ave. 
FRontier 5-6145 Huntington Park, Calif. 








The C. W. NOFSINGER COMPANY 
“In Engineering 
It’s the PEOPLE that Count’ 





and C for the P 
and Chemica] Industries 
307 East 63rd Street @ Kansas City 13, Missouri 








FOSTER D. SNELL, INC. 


Chemical & Engineering Consultants 
Research, Process Development. Pilot Plant 
Studies. Plant Design. Location Studies Con- 

struction Supervision. Start-up & 

dling Studies. Cost Analyses. Trouble “Shooting 
29 W. 15th St. WA-4-8800 New York 11, N. Y. 














ODAY more than ever be- 

fore you must be sure before 
you proceed. The laboratories 
represented in this section offer 
you their facilities to help solve 
your analytical and testing prob- 
lems—to help you get greater 
efficiency with lower costs and 
above all to help you to be sure. 
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EMPLOYMENT 
OPPORTUNITIES 


Displayed Rates—$46 per inch 
all ads except on a contract 
basis; contract rates on request. 
An “ge inch is measured 
% in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


gy ig gl Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 average 
words as a line; box number 
count as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 

















MARKET ANALYST 


CHEMICAL FIELD 


Exceptional opportunity with major manu- 
facturer plus identity with one of the 
nation’s fastest growing corporations. 


This position requires—broad and success- 
ful background in the Chemical industry, 
with particular emphasis in Petrochemical 
areas—academic training and degree in 
either chemistry or chemical engineering— 
studies in expanding applications for exist- 
ing products and entering fields of new 
product diversification. 


While age is not a factor, demonstrated 
earnings progress and salary requirement 
should be included in your complete 
resume. Replies will be treated in confi- 
dence. 
P-1205, Chemical Engineering 
5620 N. Michigan Ave., Chicago 11, Ill 








CLASSIFIED...” 


EQUIPMENT SEARCHLIGHT. 





Coverage — National Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
dustries. For sale, wanted, for 
rent. 


>Rates—$21.75 per inch for all 


ads except on a contract basis; 
contract rates on request. An ad- 
vertising inch is measured § in. 
vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 




















ADDRESS BOX NO. REPLIES TO: Bor No 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. 0. BOX 12 
CHICAGO 11: &20 N. Michigan Ave 
SAN FRANCISCO 4: 68 Post St. 





POSITIONS VACANT 


Openings in production, research, and control 
in a new food processing plant being built by 
a large southern, AAA-concern. An oppor- 
tunity to start in a fast growing industry. 
In reply, state complete qualification and 
salary requirements. P-1260, Chemical Engi- 
neering. 


Air Pollution Control Officer. Salary $797- 
$995 per month. To direct staff of Air 
Pollution Control District. College degree in 
chemical, mechanical or petroleum engineer- 
ing and four years of increasingly responsible 
experience in work related to air pollution 
control including one year in an administra- 
tive capacity. Write for information and ap- 
plication to Orange County Personnel De- 
partment, 801-C North Broadway, Santa Ana, 
California. 


SELLING OPPORTUNITIES OFFERED 


Manufacturer of Heat Exchangers and Pres- 
sure Vessels, located in New Jersey, wants 
sales representatives in various parts of 
country. Representatives should have con- 
tacts in oil refineries, power plants, chemical 
plants or marine: RW-8806, Chemical Eng. 
Manufacturers Representatives desired for 
complete modern line of chemical proportion- 
ing and power pumps. Competitively priced. 
Exclusive territories. Highest commissions. 
RW- 1048, Chemical Engineering. 





(Continued on opposite page) 





WE’RE IN LINE FOR ‘59 





10—LIGHTNING 2HP XP Type LDG200 
STAINLESS 431RPM—Agitators. 
1—PFAUDLER 750 gal., glass lined jack- 
eted & agitated Reactor, 15 HP motor. 
1—PFAUDLER 200 gal. G.l., jktd., agit. 
1—NICKEL CLAD 6’ x 27’ Column 200PSI. 
1—NOOTER 750 gal. Reactor, 300 PSI jktd. 
1—72” x 30’ STAINLESS STEEL Column, 
20 bubble cap trays, type 347. 
1—RAYMOND 30” dbl. Whizzer Separator. 
1—B.&J. #12 Rotary Cutter 30HP XP. 
1—ROBINSON Style B Cutter 30” knives. 
8—JEFFREY Hammer Mills, 8x15"; 12’x 
20”; 18x24”; 24x36” motor driven. 
1—HARDINGE 8’ x 30” Conical Ball Mill. 
3—TOLHURST 40” S.S. Centrifugals, Susp. 
2—FLETCHER 40” Steel Centrifugals, Susp. 
1—FLETCHER Whirlwind 48” Centrifugal. 
1—FLETCHER 30” STAINLESS Centrifugal, 
Suspended, perf. basket vapor-tite. 
2—OLIVER 5’3” x 3’ Precoat Filters 316 
STAINLESS STEEL, vaportite. 
2—SHARPLES C-20 S.S. Super-D-Hydrators. 
2—SHARPLES PN 14 Super-D-Canters SS. 
10—TYLER-HUMMER Screens, 4’x6’; 4’x8’. 
1—10,000 gal. Propane Tank 200 PSI. 


4—KOMAREK-GREAVES 27” x 23” Briquet- 
ting Presses, Feeders & 75 HP motors. 
5--VULCAN, ALLIS CHALMERS, Rotary 
Kilns, motor driven, 8’x100’; 8’x125’. 
3—SWENSON-WALKER 24x20’ double 
spiral, jacketed Crystallizers, 2HP. 
2—STOKES DDS-2 Tablet Presses. 
3—LOUISVILLE 6x50’ Steam Tube Dryers. 
2—LOUISVILLE 6’x25’ Steam Tube Dryers. 
4—Link Belt ROTO LOUVRE DRYERS steel 
502-16, 705-24; stainless 604-24. 
1—BONNOT 7’ x 60’ x 2” Rotary Dryer. 
3—NICKEL Heat Exchangers (169) 7%” x 
10’ NICKEL Tubes, 338 sq. ft. 
5—CUPRO-NICKEL Heat Exchangers; 177; 
346; 1035; 2330; 5200 sq. ft. 
25—STEEL Heat Exchangers: 189; 880; 
1042; 2060; 3900; 4420 sq. ft. 
1—INDUSTRIAL Type SS-2 STAINLESS 
Pressure Leaf Filter, 195 sq. ft. 
1—NIAGARA Stainless Filter, 54 sq. ft. 
3—SWEETLAND #10, #12 Filters, STAIN- 
LESS and steel leaves. 
18—SHRIVER, SPERRY 12” to 36” steel, 
aluminum, wood. Filter Presses. 
8—EVAPORATORS, 500 to 15,000 sq. ft. 


WRITE FOR BOOKLET C459 


HEAT « POWERCO-2mce ut 











BUY ON TERMS! 


SPECIALS FROM OUR STOCK OF OVER 10,000 


4—Horizontal Ribbon Mixers, 2-57” 
x 64” x 120”; 2-72" x 78” x 
120” 

12—Anhydrous Ammonia Tanks, 
code constructed Cap 4738, Wa- 
ter Cap 84604 

2—Lovisville 6‘ x 50’ Steam Tube 
Dryers, 20 HP motors, Completely 
equip. 


1—Struthers-Wells 5’ x 10’ Stain- 
less Steel single roll Dryer. 
Complete 

4—Haveg Vertical Tanks, 2-1250 
gallon, 2-2000 gallon units 

1—Eimco 3’ x 6’ Rubber rotary con- 
tinuous Vacuum Filter. 316 S.S. 
Repulper 


For any item you need, wire or phone collect GA 1-1380 
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WANTED 
SURPLUS EQUIPMENT 
SINGLE ITEMS OR ENTIRE PLANTS 
FOR SALE 


10—200 gal we Baker Perkins Mixers Motor drive 
built in 1942, 

| Size 7 VN MM Dispersion Mixer. 30 HP Drive 
steam Jacketed cored blades. Motor her tilt 
screw. Vacuum & compression Cover. Like New. 


Colton Tablet Presses 3” dia. tablet 40 Tons gree 
sure. Motor drive Rotex sifters size 41 & 2 


i—4’x9’ Stokes double roll drier 100 psi steam. 


AARON EQUIPMENT CO. ctidstone 1-1500 


9370 Byron St., Schiller Park, Ill. 




















EMPLOYMENT 
OPPORTUNITIES 


(Continued from opposite page) 

















PROJECT ENGINEERING 
COORDINATOR 





Sat 4 


with 

hood” experience in project, design and 
process engineering in the petro-chemical 
field. Must have ability and Ye ga om 
= S eoeeestines, and coor 

vities including personnel ‘tevchvadk 
= employees have been advised of 
this opening. 

Please send detailed 
data, experience, education KK, present 
salary. 

P-1039, Chemical Engineering 

620 N. Michigan Ave., Chicago 11, Ill. 




















PROCESS ENGINEERS 


McKee has permanent opportuni- 
ties for Chemical Engineers expe- 
rienced in process design for 
Petroleum and Chemical Plants. 


Send detailed resume to 
G. VICTOR HOPKINS 


ARTHUR G.MCKEE & Co 
2300 Chester Ave., Cleveland 1, Ohio 








aememenael 
EMPLOYMENT SERVICES 


Better Positions—$6,000 to $50,000. Want 
a substantial salary increase, more opportu- 
nity or different location? This national 48 
year old service connects you with best 
openings. You pay us only nominal fee for 


negotiations; this we refund when employer | 


pays placement fee. Present position pro- 
tected. In complete confidence, write for 
particulars. R. W. <a Inc., 553 Brisbane 
Bldg., Buffalo 3, N. 


Salaried Personnel $5,000-$30,000. This 
nationwide service successful since 1927 
finds openings in your field. Sells your abil- 
ities; arranges contracts. Present position 
protected. Write for «details—Jira Thayer 
Jennings, P. O. Box 674, Manchester, Ver- 
mont. 
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. EQUIPMENT SEARCHLIGHT 


LIQUIDATION 


TITANIUM DIOXIDE PLANT 
2701 BROENING HIGHWAY—BALTIMORE, MD. 
Telephone: MEDFORD 3-2911 


CENTRIFUGES—FILTERS—EVAPORATORS—CRYSTALLIZERS 


1—Bird 32” x 50” solid bowl continuous Centrifuge, 316 S.S. 
4—Sharples C20 Super-D-Hydrators, 316 S.S. 

2—Sharples PN14 Super-D-Canters, 316 S.S. 

1—AT&M 26” suspended Centrifuge, perforated basket, 316 S.S. 
2—Oliver 8’ x 8’ Precoat rubber covered Rotary Vacuum Filters. 
1—Oliver 3’ x 4’ lead Rotary Vacuum Filter 

4—Sperry 36” rubber covered Plate & Frame Filters, 30 chambers. 
2—Sperry 42” Aluminum Recessed Filters, 30 chambers. 

4—42” aluminum Recessed Filters, 36 chambers. 

4—Shriver 36” wood Plate & Frame Filters, 44 chambers. 
5—Struthers- Wells 8’ dia. x 24’ high rubber lined Vacuum Crystallizers. 


PULVERIZERS AND MILLS 


i—Mikro Pulverizer, 3TH, motor driven. 

2—Abbe 5’ x 16’ brick lined Mills. 

3—30” dia. Stainless Steel Micronizers complete with Hoppers, 
Conveyors, etc. 


KILNS AND DRYERS 


1—Traylor 11’ x 155’ Rotary Kiln, }” shell welded, 2 tires. 

1—Vulcan 8’ x 125’ Rotary Kiln, }” shell riveted, 2 tires. 
1—Vulcan 8’ x 50’ Rotary Kiln, {” shell welded, 2 tires. 
2—Rennenberg 6’ x 60” Rotary Kilns, {” shell riveted. 
1—Traylor 5’ x 50’ Rotary Dryer, 716” shell welded, 2 tires. 
1—Proctor & Schwartz 8’ wide x 60’ long Conveyor Dryer, Stainless 

Steel Belt. 
RUBBER LINED TANKS 


4-—3400 gal. 8’ x 8’ with Nettco Turbo Agitators, 15 HP motors. 
1—4000 gal. 10’ x 7’6” with Nettco Turbo Agitator, 10 HP motor. 
1—4500 gal. 9’ x 9’ with Nettco Turbo Agitator, 3 HP motor. 
1—5000 gal. 9’ x 10’ with Nettco Turbo Agitator, 15 HP motor. 
5—8500 gal. Vertical Storage, 8’6” x 16’ x 8’ cone. 

1—10,500 gal. Horizontal Storage, 10’ x 18’. 

1—13,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 


4—2000 gal. 7’ x 7’ with Nettco Turbo Agitators, 10 HP motors. 
1—3000 gal. 8’ x 8’ with Patterson Turbo Agitator, 10 HP motor. 
1—5200 gal. 10’ x 9’ with Patterson Turbo Agitator, 10 HP motor. 

15—Storage Tanks: 3800; 6000; 9000; 10,000; 15,000; 47,000 gal. 


OTHER ITEMS 


3—Worthington, I.R. Compressors; 1000, 500 & 365 cfm, 30 psi. 
4—Worthington, I.R. Vacuum Pumps, 1000 and 500 cfm. 
11—Steel Buildings 20’ to 80’ trusses. 


7_Dore Thickeners; 16’ dia. with Tanks. 
1—Bemis 50# Bag Packer with Sewing Machine, Conveyor and 


Flattener. 7 , 
125—LaBour, Durco, Worthite, Duriron and Stainless Steel Centrifugal 


Pumps 2” to 6” with motors. 


PARTIAL LIST OF VALUES « © © SEND FOR CIRCULAR 
REPRESENTATIVE ON PREMISES FOR INSPECTION 


5 RI L EQUIPMENT COMPANY 


2401 Third Ave., New York 51, N. Y. 
tel: CY press 2-5703 
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BUY BRILL 
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JUST PURCHASED 


b—fupeon foal dia. x 34’ 316 8.8. Sieve Plate 


700 a, 347 8.8. Vacuum Receiver 
i—Vulean 2’ dia. x 14 316 8.8. Bubble Cap 
Column. 
6—Struthers wet Ly, gal. 316 8.8. Jacketed 
Agitated Rea 
2—Struthers weno { -000 gal. 316 S.S. Jacketed 
Agitated Reactors 











REACTORS—EVAPORATORS 
—CONDENSERS—TANKS 


i—1500 cm eeantier, glass lined, jacketed, 
agitat 

1—500 gal walters. 304 S.S. jacketed, agitated 
Reactor, 4° x 5’. 

1—1400 gal. Blaw-Knox, steel, jacketed, agitated 
Reactor. 

i—550 sq. ft. Buflovak, monel, single effect Evap- 
orator. 

we sq. B Buflovak, 304 §.S. forced circulation 
va 

1—20 sq. my Buflovak, 304 8.8. forced circulation 
Evaporator. 

1—8500 gal. 
rs? 


304 8.8., jacketed, agitated Tank, 


17500 gal. 316 S.S. Vertical Storage Tank, 7’ x 
25’, 50 PSI. 


i—20,000 gal. 347 8.8. Vertical Storage Tank, 
12’ x 23’. 

1—750 gal. nickel clad Mixing Tank, 125# in- 
ternal, with nickel coils. 

1—4000 gal. Haveg, vertical Tank, 8’ x 12’. 

rs ie Berteontal, steel Pressure Tank, 7’6” 
x 36’ 

8—Staintess hoe Exchangers; 1220, 942, 786, 536, 
396, 315, 250, 157 sq. ft. 

304 8.8. Bubble Cap Column 

304 8.8. Bubble Cap Column. 


—24”" dia. x 35’, 
1—30” dia. x 20’, 


CENTRIFUGES 


i—Bird 18” x 28”, 316 §8.S. Solid Bowl, Con- 
tinuous, 

1—Bird 24” x 38”, Monel, Solid Bowl, Continuous. 

1—Bird 18” x 28”, steel, Solid Bowl, NEW. 

a ome PYi4, PNI4, Super-D-Canters, 316 


1—Sharples H2 Nozzlejector, 15 HP, 304 8.8. 

i—Bird 40” suspended, 347 8.8., perforated basket. 

1—Bird 40” suspended, rubber covered, perforated 
pasket 

1—Heroules 40” center-slung. rubber covered, per- 
forated basket 

1—Tolhurst 30”, 304 8.8., 
basket 

2—Sharples #16, 304 8.8., 3 HP motor 


BRIL 


underdriven, perforated 


TEXAS OFFICE—4101 San Jacinto St 


FILTERS 


1—Oliver 5'3” x 8’ Steel Rotary Vacuum, vapor- 
tite housing. 

i—Sparkler 33828 Filter, 150 sq. ft., 304 S.S. 

i—Niagara 36H110 horizontal Filter, 110 sq. ft., 
304 8.8. 


1—Sparkler 33-S-17 steel Filter, 92 sq. ft. 
ame 3) Sweetland Filter, 48 leaves, 3” 
0 sq. ft. 


2—#10 Sweetland Filters, 27 leaves, 4” 
250 sq. ft. 


DRYERS 


1—Devine Vacuum Shelf with 19—59” x 
shelves. 

1—Devine Vacuum Shelf with 10—40” x 
shelves. 

2—Overton 42” x 120”, Atmospheric, Double Drum. 

2—Devine 5’ x 12’, 4’ x 9’, Atmospheric, Single 
Drum. 

i—Buflovak 3’ x 20’ Rotary Vacuum Dryer, 316 
$.8., Unused. 

2—Louisville Rotary Steam Tube, 5’ x 20’, 6’ x 50’. 

1—Rotary Kiln, 9 x 130’. 

4—Rotary Dryers, 4’ x 40’, 6’ x 50’, 5’6” x 50’, 
5°’ x 30’. 

2—Link Bett; 7’5” x 25” Monel. 64” x 24’ 316 


8.S., Roto Louvre Dryers. 
3—Louisville 8’ x 50’ Stainless Steel lined Rotary 
Dryers. 


2—Vulcan 7’ x 80’ Rotary Dryers. 


MIXERS 


i—Baker Perkins #16TRM, 150 gal., 
sigma blades, Vacuum, 50 HP moto: 
5—Baker Perkins #15 JIM2, 100 aal. 
sigma blades, 20 HP motors. UNUSE 
double arm, 250 and 100 


Saeheted, 

lasketed, 

5—Day “Cincinnatus” 
gal 

3—1500# Powder Mixers, 74% HP XP motor. 

3 ioe, jacketed Powder Mixers; 50, 225 and 350 
cu. ft. 


MISCELLANEOUS 


2—Kent, Ross, 6” x 14” Three Roll Mills. 

3—Swenson Walker Continuous Crystallizers, 24” 
x 30’ sections. 

3—25 ton Freon Refrigeration Units. 

4—Rotex Sifters; 40” x 84”, 60” x 84”. 

3—Robinson Gyratory Sifters, 30” x 104”, Triple 
Deck. 

8—Stokes DD2, R4, T, “‘R’ and “‘F’’ Tablet 
Presses. 

— Oat Pumps; H6, L5, L3, TS7, #2, 


25—Chlorimet, Patat and Duriron Centrifugal 
Pumps, 144” t 


EQUIPMENT COMPANY 


2401 THIRD AVE., 
Tel. CYpress 2-5703 - 


NEW YORK 51, N. Y. 
“Cable: Bristen, N. Y. 


Houston 4, Texas—Tel.: Jackson 6-1351 





COMPRESSORS 
World's Best Rebuilts 
Worth by & ven 
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313 ES 
1'33- 17 44x27 Ing. PRE24C 
60’ -600’ ferubieagne or diesel 
AMERICAN AIR COMPRESSOR CORP. 
North Bergen, N. J. UNion 5-4848 








2—OLIVER PRECOAT PRESS. FILTERS 

5/3” x 3‘/—TYPE 316 S.S. 
7—RIBBON BLENDERS 2500 Gallons 

Roller Bearings Stuffing Boxes 
6—MICRO PULVERIZERS #281, #3D1 
8—SIFTERS—READCO 36” x 78” 
5—NICKEL KETTLES 500 Gallons 

Agitated and Jacketed 
2—TRUCK DRIERS ROSS 

12’ x 8Y2’ x 20’ 

Machinecraft Corporation 


800 Wilson Ave. Newark 5, N. J. 
MI 2-7634 





Items for Sale: 


2—500 H.P. Cleaver-Brooks Oi! and Gas-Fired fire 
tube boilers. 

i—125 K.W. Buda Diesel driven generator set. 

i—400 H.P. 3800 Volt Synchronous Motor with 26° 
x 32” Connersville Pump. Capacity 600 MCFH 
at 6.38 psi. 

6—Ingersoll-Rand Compressors Capacity 909 MCFH 
driven by Cummins Diesel Engines. 

Direct inquiries to, Milwaukee Gas Light Company, 

626 East Wisconsin Avenue, Milwaukee |, Wiscon- 

sin—attention Mr. R. Jochimsen, Plants’ Superin- 

tendent. 











Dryers, Kilns, ay ay Filters, Kettles, 
Tanks, Grind Mixers, Screens, 
Tablet a ‘oe. Hydraulic, Plastic 
and Rubber Machinery. Send for bulletins. 


STEIN EQUIPMENT CO. 
107—8th STREET BROOKLYN 15, N. Y. 
Sterling 8-1944 














LIQUIDATING 
BRIQUETTING PLANTS 


4—Ruggles-Coles Class #XA-18 dow 
ble shell indirect-direct heat rotary 
dryers, 104” x 70' x %” shell. 
4—Komarek-Greaves briquetting 
presses, 75 HP, 25 tons per hour. 
4—Komarek-Greaves vertical Fluxers 
(paddle mixers), 150 HP. 
4—K-G Horis. Fluxers 41” dia. 50 HP. 
4—K-G Pug Mills, 30” dia. x 144”. 
8—Tyler Screens, 4’ x 8’, 4‘ x 6’. 
2—42” wide travelling-screen cooling 
conveyors, total of 950’. 


PERRY EQUIPMENT Corp. 
1413-21 N. SIXTH STREET 
PHILADELPHIA 22, PA. 
Phone: POplar 3-3505 


4—36” =x 24”, 24” =x 18” Jeffrey ham- 


20—Welded Steel bins, cone bottom. 

from 15,000 gallon to 90.000 gallon. 

4—Keeler Boilers 200 HP, 160 PSI. 

8—16" & 24” trough-belt conveyors, 
100’, 250’, 500° long. 

6—36’ & 48” apron feeders, 8’ long. 

8—Bucket elevators, 62’ and $0° c-c. 

6—500 KVA Transformers. 


HEAT & POWER CO, Ine. 
60 E. 42nd STREET 
NEW YORK 17, N. Y. 
Phone: MUrray Hill 7-5280 





BEST BUY 


2—150 GALLON SIGMA MIXERS 


J. H. Day Size 40 Imperial Mixers with 
power tilt drive. Double sigma blades. 
Excellent condition. 
New cost. .$15,375.00 
Our Price. .$ 3,500.00 











If there is anything you want 
that other readers can supply 


OR ... something you don’t want— 
that other readers can use— 


Advertise it in the 
SEARCHLIGHT SECTION 
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MODERN U 
REBUILT 
MACHINERY eet 


Cupane. Sg High Speed Automatic Cartoning 

ee with Feeder, Bottom Sealer, Top Sealer, 
Wax a interconnecting conveyors. 

be one CMV highly flexible Automatic Car- 


oun Model F nots and Package Machinery 
Model C Transwri 

Ceco Model 0-e,tT and A390i Automatic Ad- 
justable Cartoning Units. 

Package Machinery and Hayssen Wrappers. 

Ross 9” x 24” High Speed Three-Roll Roller Mill 
with &.S. water-cooled Rollers, SKF Roller Bear- 
ings, 7% HP motor. 

Ross 5” x 14” High Speed Three-Roll Renee mill 
wth S.S. water-cooled Rollers, SKF Roller Bear- 
ings, 5 HP motor. 

Colton Model 140 Single Head S.S. Tube Filler. 

Stehee & Smith Model DD-2 Rotary Tablet Ma- 
chine. 


Werner & Pfieiderer 3,000 gal. and 3,500 gal. Jack- 
eted Double Arm Mixers. 

Baker Perkins, Day, W & P Heavy Duty Mixers 12 
to 150 gal. caps. 

Stokes & Smith Model Gi, s. iw HG84, HG87 

and HG88 Auger Powder F 
Mikro Pulverizers, ISH, 2TH, 7 and 4TH, 
Fitzpatrick Stainless Steel C inuters. 
Complete Details and Quotations 
Available on Request 


WRITE, WIRE, PHONE COLLECT 


UNION STANDARD EQUIPMENT CO. 


318-322 we St. 167 North May Street 
New York 12, N. Y. Chicago 7, Ill. 
Canal 6-5333 Seely 3-7845 b 














YOUR SOURCE FOR 000 BUYS 


Am. Horiz. ang ~ a 42” x 48” x 


Mikro & Pulverizers. 
Fletcher 30”. 8. $. Sus. = centrifugal 
Tothurst = & 40° S ronze Perf. Basket 
Centrifug 
Rotex Sifter 40” x 84” w/IY2 HP Motor. 
—. Sate Blenders—Copper 5002 Exp. PF. 
oulten Steel Spiral Mixer 800% Cap. 
Send for Bulletin A-43 for latest listings. 
We buy individual items or complete plants. 


write or telephone: 


THE MACHINERY & EQUIPMENT CORP. 
Newark 12, N. J. TAlbot 4-2050 














New & Rebuil 
MOTORS - GENERATORS 
TRANSFORMERS - SWITCHGEAR 
— L. J. LAND, INC. — 


Send for free listing 
P. O. Box 756X, Reading, Pa. 
Phone Franklin 5-8474 








ECH SPECIAL 


Baker Perkins Mixer, serial #40722, Seubie arm. 
r] 


on. New cost over $15,000. Our price $6,500. 
YOU CAN BANK ON 
EQUIPMENT CLEARING HOUSE, INC. 
111 33rd Street, Brooklyn 32, N. Y. 
SOUTH 8-4451—4452—8782 











PROPANE OR AMMONIA TANK, 30,000 gal. 
FRACTIONATING COLUMN, 36 plate, 80’ x 4 
diam. with Reboiler, C . Cooler, D t 
SOLVENT VAPOR RECOVERY EQUIPMENT 
{oarsmen absorption) 3 stainless adsorbers, 

2 stills; copper condensers & fractg. column. 


PROCESS EQUIPMENT SALES CO. 
4201 Fullerton Detroit 38, Mich. 
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- EQUIPMENT SEARCHLIGHT 


Hirst CLAss 


EQUIPMENT 
rom You r FIRST Source / 


EVAPORATORS 


Pfaudler 6’ diameter Stainless Steel Evaporating Dishes; Jktd. A “7 
Pfaudler 6’ Glass Sines Evaporators and (1) 47” diameter with 
Zaremba Dbl. Effect INCONEL Evaporator offering, 430 sq. ft. su a 
Swenson Quadruple Effect Long Tube Film Type Evaporator. 

Sargent & Wilbur Ammonia Disassociator, 10,000 cu. ft. per hour. 
Mojonnier Stainless Vacuum Pans, 3’x10’ ‘and 6’x12’. 

Harris Stainless Steel Vac. Pan, complete with coils; 6’ diameter. 


DRYERS 


Proctor & Schwartz Apron Dryers; 8’ wide $.$. Apron 5 Sections; 3412’ overall; 
complete accessories. 

Buflovak Double Drum Lab. Dryer with Stainless Rolls 5’’x7”’ in vacuum housing. 

Stokes Rotary Jktd. Dryers; 18x8’ and 34’’x10’ ASME Jkt. and Agitated. 

Rotary Jacketed Steel Dryer, 18’’x8’. Louisville Rotary Kiln; 41‘’x15. 

Louisville Stainless Steel Rotary Dryer; 30’'x28" comp ay eee ; 

Squier Rotary Atmospheric Dryer with Stainless Hexagon 30°’x20’. 

Hersey Rotary Gas Fired Dryer 5’x26’ counter current ty ith accessories. 

Stainless Lined Rotary Dryer; 50’’x20’ with Burner, Com A me Chamber, etc. 

Bagley Sewell Double Drum Dryer 28x60” with all accessories 

Buflovac Double Drum B er 40’'x120". Carrier Silica-Gel Dehumidifier ERG. 

Ft. Wayne Sterilizer 61’’x a. with agitator and 5 HP motor. 

American Sterilizer 30’'x48’'x 

2 Monel Lab. Sterilizers; ar (1) electrically heated (1) by gas. 


REACTORS 


Pfaudier Glass Lined Reactors up to 1000 gal. capacity; some jktd. Agtd. 

2 Stainless 1000 Gal. Vert. Jktd. Vacuum Re actors Pancake coils; agitated. 

Special Lot of Still Pots, 30 gal. to 500 gal. in Stainless, Steel, Monel, Nickel; 
with Columns. 

Pfaudier 300 Gal. Series E Glass Lined Reactors. 

Rotating Jacketed Aluminum Vacuum Fermenter; 3’x8’. 

1500 gal. Steel Jacketed and Agitated Heavy Duty Pressure Vessel. 

A. O. Smith Stainless Lined 11,000 sr Pressure Tanks; 10x18’7"; 135 PSI. 

ASME Aluminum Reactor 5050 ‘gal. mhole Types; 8’x12'; di shed heads. 

Lancaster Stainless Lined Rotary Reactor, 50’'x17'4"; 350 PSI; Jacketed. 


CENTRIFUGALS 


heres Standard Centrifuge 12” in Stainless Steel. INQUIRE 

T.&M. 26’ Stainless Suspended Type Centrifuge. FMC 
A ‘T.&M. Rubber Cov. 30” Susp. Centrifugal; AnnDiesel. 
Tolthurst 36” S/S Suspended; with Plow and Bottom Dump. RENTAL 
an = . oe Sopentee meee | ae vapor tight. 

arples per: inter; 1 

Sharples H2 Nozzlejector; 1000 GPH. PURCHASE 
Sharples C20 Super-D-Hydrator in 316 Stainless; 20 HP. PLAN 
Bird Solid Bow! Continuous Centrifuge; 32’’x50"; 316 S/S. 
Bird Stainless Steel Conical Cont. Centrifugal; 24’’x38"’. 


TREMENDOUS SELECTION OF MIXERS 


ar 4 ype 4 ow Duty Double Arm Mixers from Laboratory Size to 300 

z | 

NEW Falcon Double Ribbon Blenders in Stainless or Mild Steel; Now in Stock 
up to 140 cu. ft. 

Stainless Conical Blender; 22 cu. ft. motorized. 

Blaw Knox Conical Blender; 300 cu. ft. 9'6" dia. 

Readco Jktd. Blender in Stainless; 18''x48’; Motorized. 

Muller Type Batch Mixers from Simpson Lab. 11’'x24” to Lancaster and Simpson 
6’ Diameter Mixers. 


SEND FOR “FIRST FACTS” 














FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES 


PHONE: STerling 8-4672 
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BEST 


BUYS 


from PERRY EQUIPMENT 


EVAPORATORS—VACUUM 
PANS 
1—Buflovak evap., 588 sq. ft. double 
effect, vert. long tube, T304 SS. 


2—Nickel clad evaporators, 400 & 250 
sq. ft. vert. long tube 


1—Stokes evaporator, 236 sq. ft., double 
effect. T316 SS 


2—Buflovak evaporators, 250, 20 sq. ft., 
forced circulation, T304 SS, 1953 


1—Struthers-Wells evaporator, 625 sq. 
ft.. T347 SS, full vacuum 


3—Sanitary Vacuum Pans, 6’ dia. SS, 
internal coils 


PRESSURE LEAF FILTERS 
1—Niagara, T316 SS, 510 sq. it. 
1—Niagara #80-30, T304 SS, 80 sq. it. 


1—Niagara #36H-110, T304 SS, 100 sq. 
ft., 1954, ASME 


2—Sweetland filters: #12, 7 
2—Sperry 30” filter presses, ni-resist 


TABLET PRESSES 
1—Stokes #R, single punch, UNUSED 
2—Stokes #T. single punch 
2—Stokes #DDS-2 rotary 
1—Stokes #RD-4 rotary 
2—Kux #25 rotary 


CENTRIFUGALS, CONTINUOUS 
1—Bird 18” x 28”, T364 SS, conical 
1—Bird 18” x 28”, steel, solid bow] 
4—Bird 24° x 24”, monel, type CH 
1—Bird 24” x 38”, monel, horiz. bow] 
1—Bird 32” x 50”, T316 SS, horiz. 
1—Bird 40” x 60”, T304 SS, horiz. bow] 
1—Sharples Model G-2, tinned steel 
5—Sharples C-20 Super-D-Hydrators 
T216 SS 
1—Sharples C-27 
monel 
2—Sharples #PN-14 Super-D-Canters, 
T316 SS 
1—Sharples #AS-16, T304 SS, Sepa- 
rator bowl, 1953 
6—Sharples #16, T304 SS, Clarifier 
2—Sharples #18V, steel vapor tight 
2—DeLaval #BUH-3930, SS, clarifier 


Super-D-Hydrator, 


BALL & ROD MILLS 
1—Marcy 7’ x 15’ rod, 300 HP 
4—A-C 7’ x 24’ compeb, 450 HP 
4—A-C 5’ x 22’ ball-tube, 150 HP 
1—A-C 6’ x 15’ ball, 150 HP 
1—A-C 6’ x 16’ ball 30 HP 
1—Kennedy 4’ x 8’ rod, epd., 50 HP 
1—Denver 4’ x 10’, rod, 60 HP 
1—Hardinge 4’6” x 16’ conical, 25 HP 
1—Hardinge 6° x 36” conical, 75 HP 


DOUBLE DRUM DRYERS 
3—Buflovak 42” x 120”, 125# drums 
1—American 42” x 120", atm. 
1—Buflovak 42” x 90”, atm. 
2—American 36” x 84”, Vacuum 
1—Buflovak 32” x 72”, atm. 
1—Buflovak 32’ x 52’, atm. 
1—Witteman 22” x 38”, atm. 


ROTARY KILNS 
i—11l" x 155’ Traylor, %” shell 
1—8’ x 126’ Vulcan, %” shell 
1—8’ x 115‘, 5%” shell, 2-tire 


| 2—7'6" x 100’, 42” shell, 3-tire | 
1—4’ x 24’, 2-tire 


CENTRIFUGALS, BASKET 
1—A.T.4M. 48” Susp., T304 SS perf. 
basket, vapor tight, 30 HP 
1—Bird 40” Susp., steel imperf. basket 
1—Fletcher 40” susp., steel perf. basket 
1—Fletcher 30” susp., T304 SS, Perf. 
1—Fletcher 30” underdriven T304 SS 
perf. basket 
1—Tolhurst 26” underdr., T316 SS, XP 
1—Fletcher 12” underdriven, T304 SS 


DISTILLATION COLUMNS 


5—Copper Bubble cap columns: 24” dia. 
x 11 plate; (2) 42” dia. x 20 plate; 
42” dia. x 40 plate 

4—Copper Tunnel cap Columns; 24” 
dia. x 30 plate; 36” dia. x 27 plate; 
36” dia. x 39 plate 














JUST PURCHASED 


4—3500 gal. Nickel-clad tanks, 6’6” x 12’, Vacuum 

2—Oliver 5'3” x 3’ rotary vacuum filters, T316 SS, ASME 25# 
1—7°6" x 100’ rotary kiln, (3) tire, 42 
1—Allis-Chalmers 7’ x 50° rotary dryer, ¥2"’ Dbl. Shell 
10—U-tube heat exchangers, T304 SS, 185 sq. ft. 


” shell 








120,000 Sq Ft. of Equipment in Stock 


PERRY 


EQUIPMENT CORP. 


1413-21 N. Sixth Street, Philadelphia 22, Pa. 


Phone POplar 3-3505 





MILLS—BALL—5’ x 36” Masdines Conical 
w/elec. ear, Syntron Feeder, Loop Classi- 
fier, etc.—6’ x 36” Hardinge pen _ 
8 x *36" y x 48—10' x 48” w/l6’ 
Sturtevant Classifier. 

MILLS—HAMMER—25 Hp Wms.—30 HP 

100 HP Wms.—125 HP saey 
42"'"—400 HP Penna. 24 x 
(SXT 14) 

MILLS—PEBBLE—36" x 4236" x 48— 
5’ x 6—6' x 5 rc. lined—4/2’ x 16” 
Hard. Conical, Buhrstone 

AUTOCLAVES—40 Gai 3/$—100 Gal.—150 
Gal. Jacketed/agitated. 

SCREENS—3 x 5 (singie/double)—3’ x 10’ 
coos Has 10 single Tyler Hummer— 

‘ x 84” Rotex (single/. 
seuble)—42” x 10’ Cedar Rapids (double) 
—S5S’ x 12’ double Robins 

MIXERS—1 c.f.—15 c.f. cone—24, 32, 66 
c.f. Ribbon Blenders—Sturtevant Drum— 

5’, 9, 14 c.f. muller type 

OVEN—Laminating 14” x 32’ w/avto. gas 
heat, controls for 325°F. 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 








LOEB OFFERINGS 


Autoclove: 50 gal. Struthers- wee. st. st. 
Centrifugals: 12”, 17”, 20° and 26”. 
Clarifiers DeLaval and Teenie. st. steel. 
Crystallizers: 500 gal. stain. steel, vey 
Dewaterers: Davenport 3A, bronze hd. 3 hp. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Belt Monotube of monel. 
Filters: Eimco, Oliver, Sweetland, Alsop. 
Homogenizer-Disperser: Tri-Homo #10. 
Kettles: St. Steel, with and without ag. 

Dopp 150 gal. dbl. act. agitator. 
Mills Mikro Santen 2TH and 24”. 

Fitz Comminuting model D, st. st. 

Day 14 x 30” type B peepeee. 

Colloid, 3, 5, 20, 25 hp. 

Mixers: Dbl. and Sgl. arm sigma blade. 
Dry Powder, various — 
Baker-Perkins size 17, 30 h 

Mixers: port. elec., side/top entering. 

Mix-Muller Simpson Lab., Porto, #00. 

Percolator: Pfaudler 54 x 42” st. st. jack. 

Pumps: Rotary, gear, centrif., vacuum. 

Reactor: Pfaudler 50 gal. gl. lined agit. 

Screens 4x 10’, 40 x 84, 20 x 84°’, 40 x 56”. 

Tablet Presses: Colton #2, #4, 300 RP. 

Vacuum Pan: 42” Harris st. steel. 








LO} 13 


EQUIPMENT SUPPLY co. 





Get ye Free oe GAUGE 


GOVERNMENT - 03000 #812 dial 
COST $35 . Solid brass case 
F.O.B. TULSA a 


. Stainless Steel 
Tube 

. Equipped with re 
calibrater 

. New in cartons 
pay 3—Get one 


7. ae today! 


f) MAT SUPPLY CO. 


7811 E. ADMIRAL PL. 
TULSA, OKLAHOMA 
PHONE TE 5-7691 





WIRE US COLLECT! 


3—WITLOCK S.S. CONDENSERS 
Shell and Tube type. 128-56” tubes 
100” long 4 pass. Removable 
bundles 150 Ib W.P. 650° F on 
shell and tube. 
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Look Back with Satisfaction 
WHEN YOU BUY 


GELB 


CHEMICAL 
PROCESSING 
EQUIPMENT 


2—Struthers Wells type 316 SS 3500 gal. jacketed reactors 
with coils and agitators 

1—5700 gal. SS horizontal storage tank 

4.2500 gal. SS vertical tanks 

1—Link Belt steel roto louvre dryer, Model 1003-30, com- 
plete with all auxiliary equipment. Year built 1954. 


























AUTOCLAVES, KETTLES AND REACTORS 


1—Blaw-Knox 400 gal. steel jacketed autoclave, 570# internal 
pressure, 85# jacket 

1—100 gal. type 316 SS jacketed reactor, 150# internal pressure, 
75# jacket with impeller type agitator 

1—Tippett & Wood 2500 gal. jacketed steel kettle 

1—Columbia Engineering high pressure storage tanks, 2400 
gal., 265# working pressure 

1—Dover Tank Co. horizontal 4000 qal. nickel tank, 30 psi. 


DRYERS 


1—Proctor & Schwartz 2 truck dryer with stainless steel trays 

4—Link Belt steel roto louver dryers, Model 207-10, 310-20, 310-16, 
604-28 

1—Buflovak double drum dryer 42” x 120” 

1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 

1—Stokes double drum dryer, 5’ x 12’ 

1—Louisville rotary steam tube dryer, 8’ x 45’ 

1—Louisville SS rotary kiln, 30’ x 28’, complete 

1—Stokes SS rotary vacuum dryer, 2’ x 6’ 

6—Stokes steel jacketed rotary vacuum dryers, 3’ x 15’ 

1—Louisville SS rotary dryer, 8’ x 50’ 

1—Louisville rotary dryer, 38” x 40° type L 


FILTERS 


1—Olliver horizontal filter, 66” 

1—Sweetland #3 SS filter 

1—Niagara SS filter Model 510-28 

1—Olliver horizontal filter, 3’ 

1—Feinc SS rotary vacuum string filter, 3’ x 3° (NEW) 
10—Shriver plate and frame filter presses, 12” to 42” 
12—Sweetland #12 Filters with 72 SS leaves 

1—Shriver rubber lined filter press, 36” x 36” 


MIXERS 

1—Patterson jacketed vacuum SS kneader master, sigma blades, 
300 gal. working capacity 

3—Robinson type 316 SS sigma type jacketed heavy duty mixers, 
300 gal. 60 HP. 

5—Baker Perkins double arm sigma blade mixers, 100 gal. 

3—Howes 40 cu. ft. rubber covered ribbon blenders 

1—Leader SS jacketed 51 cu. ft. ribbon blender 
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MISCELLANEOUS 


2—Heat Transfer Products steel bubble cap columns, 36” and 42” 
with 5 and 10 trays 
1—Acme steel bubble cap column 42” dia. with 10 trays 
2—Patterson Kelley steel heat exchangers. 1000 sq. ft. each 
6—Struthers Wells heat exchangers, 885 sq. ft. 
1—Patterson Kelley steel heat exchanger, 427 sq. ft. 
50—Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 
30—Struthers Wells SS heat exchangers, 650 sq. ft. each 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. it. 
10—Davis Engineering type 316 SS heat exchangers, 170 sq. ft. 
(NEW) 
1—Vulcan type 347 SS bubble cap column, 4’ dia. with 28 trays 
1—Badger type 316 SS bubble cap column, 42” dia. with 1] trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
1—Stokes Model DDS2 rotary tablet press 
1—Sruthers Wells SS calandria type evaporators, 365 sq. ft. 
1—Swenson type 316 SS vacuum crystallizer, 36” x 12’ 
1—Swenson type 316 SS vacuum crystallizer, 2’6" x 12° 
1—Swenson single effect evaporator, SS, 320 sq. ft. 
2—Blaw-Knox steel distillation columns, 36” x 40° with 24 trays. 
complete, NEW 
1—Sweco SS separator, 4’ dia. Model C-2D-8 








8—Alco type 316 SS jacketed reactors, 3000 gal., com- 
plete with drives and Turbine type agitators, 50 psi 

19—Robinson type SS horizontal blenders, 255 cu. ft. 

3—Pfaudler type 316 SS 750 gal. jacketed stills with 
condensers, columns and receivers 


1—Baker Perkins SS jacketed vacuum double arm sigma 
blade mixer, 2% gal. working cap. 




















Established 1886 


R. GELB & SONS, ::.. 


} 
| 


U.S.HIGHWAY No.22, 
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CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


UNION,N.J. 


* MUrdock 6-4900 _| 





the most 
economical 
inert gas 








he 


Carbon dioxide is a truly versatile chemical: a solid or liquid 
refrigerant . . . a pressure-producing and carbonating agent ...a 
chemical that reacts with a select number of substances . . . and, 
in apparent contradiction to its chemical uses, a low-cost inert gas 
with a wide range of applications, many of which have hardly 
been exploited. These inerting applications, in fact, may well 
eventually overshadow the generally accepted ones. Although CO, 
cannot be used in all inert gas applications, it can be used in many 
cases just as effectively as the more costly and less easily handled 
“elemental” inerts: argon, nitrogen, etc. 


FOR EXAMPLE, HERE ARE JUST A FEW CO, INERTING USES: 


Blanketing explosives and combustibles . . . solvent dewaxers . . . alkyd 
resins (while also providing sufficient pressure for agitation) .. . within 
vessels to eliminate oxidation, skinning or bacterial growth from such 
materials as paints, varnishes, tall oils, etc. 


Purging vessels prior to filling with special materials . . . lines, holders, tanks, 
etc., while under storage or being emptied . . . hydrogen-filled gen- 
erators during repairs . . . gasoline and oil tanks, etc., under repairs. 

Pressure transference of combustibles of all types without pumps. 

Shielding welding arcs. 

Reducing fire and explosion hazards while materials undergo grinding and 


pulverizing. CO2 also reduces temperature of materials prone to 
soften during these operations. 


Mathieson CO, comes in a variety of forms and quantities ranging 
from 50-lb. cylinders and dry ice to 24- and 30-ton tank cars for 
direct unloading to your process. Why not contact an Olin Mathie- 
son representative soon for an informative discussion? COz may 
offer you important savings or process improvements. 





HERE ARE SOME OF THE IMPORTANT 
CHARACTERISTICS OF CO, VAPOR 


Molecular weight 
Specific Gravity 1.527 (when air equals 1) 
1.557 (when N2 equals 1) 
. 0.114 Ib/cu. ft. @ 70° F 
0.590 (air equals 1) 
0.19 to 0.21 BTU/Ib 
8.79 @ 70° F 
. - 852.5 psia @ 70° F. 
- . » $0.455 (CO, costing $.04/Ib) 


Absolute density .... 
Thermal conductivity 
Specific heat 

Volume, cu. ft./Ib ... 
Pressure, saturated... 
Cost, 100 cu. ft. 











MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
MATHIESON CHEMICALS DIVISION + BALTIMORE 3, MD. 


5628-A a 

















Month after month you’ll 
find industry’s most pro- 
gressive firms among our 


ad pages. 
Use this index to keep in 


touch with what they’re 
offering that'll help you in 
your job. 


Abbé Engineering Co. 

Aldrich Pump Co. 

Allegheny Laie Steel Corp.. 

Allied Chemical Corp. 
General Chemical Div 


General Machinery Div 


205 
207, 209, 211 

Allis- Shaheen, ae Co. 

Hydraulic D 
a oo Pier Co  o 
can Brass 

pone Hard Rubber Co...180, 181 
American Machine and Metals, nos 


Ine 
American Meter Co. 
to eet tric C 
Appleton Electric Co. ........-. 
Armstrong Machine Works .... 
Aurora Pump Division 
New York Air Brake Co 


Bailey Meter Co. 
Baker Perkins, Inc. 
Barber-Colman Co. 
Becco Chemical Div. 

Food Machinery & Chemical 

Co 

Reckaen Instruments, Inc. 

Bethlehem Steel Co 


Blaw-Knox Co. 
Power Piping Div 





Advertising Sales 
Representatives 


16 
BOTs P Park Square B 
Cie yO Wester D. or ley, J Nene, dr. 
520 N ichigan Ave. MOha “a yg 
MCC EUs +o 65.04.0000 eeee Rene 
i ett pu oery 1-7000 
Dallas 1 


rt T. Wood 
jp 17192 C erce 
Vaughn Bidg., 17 omm Riverside 7. 7-5117 


1740 Broadway 
Detroit 26 
856 Penobscot Bidg. 
————- 
tra: 
m.. t.. toa. ‘p ‘ “y ee ase dir ae E. E. Schirmer 
5 Farrington St. 
ai jeles. 17 17 John B. Uphoff 
1125 St. o~ 2-5450 
New York 36 R. G. Frederick, A. L. Gregory, 


OXford 5-5959 


itts' 
mi 2. ao ang = 
68 Post st. 1 POvgles 2-4600 
GEIS od. dioscsiede wens pray = 
3617 Olive St. + sefferson 5-486 
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Towers... 
wy moe 
Bri rt Tress Co 


Tanks 
56 
a eld ineerin paperntaries.. 7 
e 1 
pug» . Pumps 
4 


mpressors 
Cambridge Instrument Co., Inc. 219 Co P s 
Cambridge ae Cloth Co 40 
— : & Os 3 

arrier oorvepor orp. 212 
Celanese Corp. of America. . Exchangers 
Chemical & Power Products.. 
Cherry-Burrell Corp. 


45 
Chicago Bridge & Iron Corp. 
” . 2nd a Condensers 
& 


Chiyoda Chemical Engrg. 
Cleaver Become On 
eaver Br 0. ® 
(Special Products) Lines 
Combustion Engineering, Inc. 
Raymond Division 
So Zone Corp. : Fittin 
‘ontinen an Co. 
Continental Gin Co 23 tt gs 
Goppus Engineering Co 19 
oppus ee ’ 
Corning Glass Wor 
Crane Co. 123 Valves 
Crane Packing Co. ............. 174 


Darling Valve & Mfg. Co 
fees Weeki vais. ean them tas 
” 23 


Co., The 
Day Co, Separator Co 


20 
@ 
DeZurik Corp. 44 
Devcon Corp. 
Pe nag Engineering Co.. 200 
TOGO WEEE, GO. cscs scccces 168. 169 


pe a a ee 70-71 


du Pont de Nemours & Go. Ine.. * i 
CHa aaccaceseec: cnemica 
CTefion) 147 ece$0e | ° 


ouseenataias Tubin 
Duriron Company, hs i“ 


; we Now you can clean process equipment without dismantling 
Eclipse Fuel En : : : : : 
Norwalk Valve Go. Div 217 . .. without scraping, rodding, sandblasting . . . without lengthy 
Elliott Company ' off-stream breaks in production. 
Emery Co., A. H 49 i ? 2 . P 
Enjay Company, Inc. The new quick way is by in-place chemical circulation, using 
Oakite specialized materials and methods. Those tough de- 
Fairbanks, Morse & Co 21 posits that form in the manufacture of such chemicals as 
Fansteel Metallurgical Corp..... acetylene, polyethylene, carbon tetrachloride, glycols, syn- 
Fisher Governor 18-1 : : : : 
Flowline Corp. 6 thetic resins—to name just a few—are removed speedily, 
Fluidizer Company, Div. of safely, at low cost. 

Superior Separator Co. 


ae aes SED. Savings that can result are impressive. Talk the subject over 
with your local Oakite Technical Service Representative, or 
write for technical bulletin to Oakite Products, Inc., 16H 


Garlock Packing Co Rector Street, New York 6, N. Y. 
General American Transporta- 
= Corp., Louisville Dryer - 


OAKITE. 


« 
Avena 


Export Division Cable Address: Ookite 


_ 1es Stellite Co., Div. of 
nion Carbide Corp. Technical Service Representatives in Principal Cities of U. $. and Canada 
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CUSTOM TREATED 


FILTER CLOTH 
FOR LONGER LIFE 


Every NFM FILTER CLOTH gets a treatment specifically 
designed to withstand the conditions it will meet on 
the job. Our cottons are specially impregnated to re- 
sist acids and alkalies. We treat our glass fabrics with 
silicones and Teflon for abrasion resistance. Our cottons 
and synthetics get the full treatment for stability: cold 
water shrinkage, hot water shrinkage, and heat setting. 
Nylon gets a dose of neoprene and Hypalon; glass 
fibres take vinyl shots for their health. 


The longer the life — the lower the cost 


Service life is the true measure of filter cloth economy. 
By selecting from the many NFM Fasrics the one that 
is custom treated to last longer in your filtration proc- 
ess, yOu save most where the costs are highest: by re- 
ducing down-time, change-over labor, and replacement. 
When the problem is tough, call the doctor for the NFM 


ECONOMY TREATMENT. 
(Reg TM DuPont) 


Tell us your application , we will send you samples 


Whavers ale’ wacsenlebic oom for over Fifty Years 


General Offices and Mills: New Haven 14, Conn. 
Western Office and Factory: Salt Lake City 10, Utah 


ADVERTISERS .. . 


Hercules Powder Co 
Heyl & Patterson, Inc 
Hocker Chemical Corp 
Hough Co., Frank G 


International Nickel Co 


James Gear Mfg. Co., D. O.. 

Jeffrey Mfg. Co 

Jenkins Bros. 117 
Jones & Laughlin Steel Corp... 101 
Joy Mfg. Co. yf 


Kennedy Van Saun Mfg. & 
Engrg. Co. 

Kidde & Co., Walter 

Knox Porcelain Corp. 

Komline-Sanderson Engrg. Co.. 


LaBour Co. 

Lapp Insulator Corp. 
Process Equip. Div. 

Link-Belt Co. 

Liquidometer Corp. 

Lunkenheimer Co. 

Luzerne Rubber Co. 


Mack Iron Works 
Magnetrol, Inc. 233 
Mallinckrodt Chemical Works hag 


Manning, Maxwell & Moore, Inc. ant 


Mason Neilan, Div. of 
Worthington Corp. 


Metal Hydrides, Inc 
Miller Engineering Corp 
Minnesota Mining & Mfg. Co. = 


e 


Denier Trans Co. os 66 iecn ope 204 


Nagle Pumps, Inc 

Nash Engineering Co 

National Drying aes 6 Co. 
National Filter Media Corp.. 
Newark Wire Cloth Co 

New England Tank & Tower Co. = 
New York Air Brake Co 219 
Norton Company 


Oakite Products, Inc. .......... 229 
Olin Mathieson Chemical Corp.. 228 


Praudler Go: Div. of 
Pfaudler Permutit, Inc..4th Cover 
Phelps Dodge Copper Products 
IRR as yi at eerie 8-9 
Pitt- Gonasi Chemical Co 
Pittsburgh Lectrodryer Div. 
McGraw-Edison Co. 
Polymer Corporation of Penna. 151 
Porter Company, Inc.. - 
ae & Fittings Division 
Powell Valves, Wm. Powell Co.. 
Pritchard & Co. of California, 
ee 231 


Raybestos-Manhattan, Inc. 
OMENS TRY a. oi bicie w1a b's. bigs 214 
Plastic Products Div. 

Reliance Electric & Engrg. Corp. 

3rd wee? 


Resistoflex Corp. 


MN, OL wise cr skvecesees .+ 213 
Roots-Connersville Blower, Div. 

of Dresser Industries 
Ryerson & Sons, Inc., Joseph T. 126 


Sales Offices—Representatives 


tes anaeer’ Calif.: 416 West 8th Street 2 ti, Ohio: Rosel Center Bida. 
: 6034 .N Cicero Ave. louston, Texas: 1607 Jefferson Avenue 
entealeen, Tenn.: Paul Chapman Assoc., Box 787 Rehr Fia.: Chem-Quip Co,, 1102 Texar Drive 
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“Did you know that 
semiconductors improve 
the performance of 
radios and TV’s, too?” 


C/A county 


Kyat Qe 


Semiconductor devices such as 
ideal ih iola- fame |[[oXel-t MelaleMa-tathil-1a; 
Taal o1eohZ- ME lal-Me oX-1azelauile lala Mel ale) 
reliability of radios, TV-sets, 
hearing aids, computers 

folate Mules TI (-tMre late Mol toM intel <= 
possible many other electronic 
devices. 


Mallinckrodt... called in early 
rome (SZ -1elo Mila -Maat-Tuliao] cols 
the electronics industry... 
provides an extensive line of 
special-purity TransistAR 
chemicals to help manufacturers 
maintain the extremely low 
impurity levels necessary 

for successful production of 
semiconductor devices. 


Electronics is only one of many 
industries which rely on 
Mallinckrodt process chemicals, 
manufactured to strict 
specifications to meet particular 
relgele lela ilelamal-t-10 5 e 


LINKING CHEMISTRY TO INDUSTRY 


C ffallinchrodt® 


MALLINCKRODT CHEMICAL WORKS 
ST.LOUIS + NEW YORK MONTREAL 
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PREVENT 
wet gas 
problems 


at low cost 
with PRITCHARD 


"Packaged AYDRYER 


Dries gas or compressed air to 
prevent equipment shutdown, ice 
formation and line blockage. Operates 
continuously at full line pressure. 
Reduces dew points as low as —100°F, 
Factory-fabricated and shipped 
ready for hook-up. Saves cost of 
expensive field fabrication and custom 
engineering. Sizes to 50,000 scfm. 


FREE BULLETIN —Gives application de- 
tails, selection tables. Write for copy 


g.F. Pritchard « co. 
OF CALIFORNIA 
Dept. 127, 4625 Roanoke Parkway, Kansas City 12, Mo. 





<_ DAVENPORT > 
I 


ROTARY DRYERS 


Hot Aijr 


Fire 


Tube 
Direct 


Steam 
ohare! 


ROTARY COOLERS 
Water and Air 


DAVENPORT ROTARY 
Indirect 
AIR COOLER 


This new cooler has been de- 
veloped to cool products 
with high temperature 
(1200° to 1600° F), using 
ambient air to pick up the 
heat from fins which are an 
integral part of the shell. 
Inside of shell is designed to 
provide a rolling action of 
product. Product is main- 
tained in a closed circuit, 


which eliminates objectionable dusting condition. Patent Applied Fer.) 


This unit is being used to cool pebble lime from 1200° F down to 250° F 
Let our engineers consult with you on your Cooling, Drying and Pressing problems. 
Send for Catalog A or consult your Chemical Engineering Catalog. 


DAVENPORT MACHINE & FOUNDRY CO. 
Davenport, lowa, U. S.. A. 
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Ht wally 


| | 
ff the press: 
ha haa. 


ONTINENTAL \ 


= 5 = 


ONVEYORS 


: 
1g? . 
Te | 

ry 


products, installations, diagrams, 
charts, specifications, tables. 


Covers Continental Belt Conveyors 
for all industries, 


Simplified, easy-to-read engineer- 
ing data and specifications. Covers 
all idlers, including 4” and 5” 
Precision Ball Bearing types, 20°, 
35°, and 45°. Data for using new 
synthetic conveyor belts. 
Write your 
nearest Continental office— 


ask for Catalog ID-591 


SEMDUSTRIAL DIVISION 


Continental Gain Company 


BIRMINGHAM, ALABAMA 


ADVERTISERS .. . 


ey ae 233 
Standart” Tube Co 182 
Stokes Corp., F. J 189, 221 

ebster Engrg Corp... 

Strahman Valves, Inc 176 
Strong-Scott Mfg. C 
Struthers Wells Corp. 
Sturtevant Mill Co 


Taylor Co., W. A 171 
Taylor ae  CoDAaieS 14-15 
Thayer Scale Co: 182 
Thermo omg A 171 
Tranter Mfg. Co., Platecoil Div. 62 
Traylor Engineering & Mfg. Co. 54 


United States Gauge, Div. of 
American Machine and Metals, , 


Inc. 
U. S&S Industrial Chemicals Co., 
Div. of ye Distillers & me 


Viking Pump C 
Vogt Machine Co., Henry 


Wagner Electric Co 

Waukesha Foundry 

Welding ritines Corp. 
(Flowline Corp.) 

Williams & Co., C. K 

Williams Patent Crusher & 


ACF Industries, Inc. 
Wyandotte Chemicals Corp. 
Michigan Alkali Div. ...... 107-108 


Yale & Towne Mfg. Co 
Yarnall-Waring Co. ............ 





Professional Services 
CLASSIFIED ADVERTISEMENTS 
F. J. Eberle, Business Mer. 


EMPLOY 
OPPORTUNITIES 


SEIT aroun New 
sed or Surplus New 
We BRIO oc cccccccsvcceces 222, 227 


WANTED 


uipmen 
- WDVERTISERS INDEX 


222, 223 


Aaron Equipment Company 
American Air Compressor Corp... 
Brill Equipment Company.... 
Equipment Clearing House Inc... 
First Machinery Corporation 
Gelb & Sons, R 
Heat & Power Company, Inc.. 
Land Ine., L. J. 
Lawler Company 
Loeb Equipment Supply Company. 
Machinecraft Corporation 
Machinery & Equipment Co., 

| eae 222-223-224-225-226 
Machinery & Equipment Corp. 

N. J. 
Mat Supply Company 
McKee & Company, Arthur G 
Milwaukee Gas Light Company... 
Perry Equipment Corporation. . 224-226 
Process Equipment Sales Corp.... 225 
Stein Equipment Company 





ATLANTA @ DALLAS e@ HOUSTON @ HUNTINGTON @ MEMPHIS @. MOBILE e NEW YORK 17 
Union Standard Equipment Co.... 
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Rotor 


milo dole) 


rey -FN-2e) — AQ 
im... 


ao} am — 1 —m i 3s 


ad 2 @) ©) Seog gio), | 
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Chemical 

processors 

must increase 
production efficiency 
to capitalize on 

the rapid expansion 
in the U.S. economy 
expected during 

the early 1960s. 
ROTOR LIFT elevat- 
ing and conveying 
is the answer. 


ROTOR LIFT, origi- 
nal and finest 
vertical screw el- 
evator, handles all 
dry, free flowing 
bulk materials— 


MORE SAFELY 


MORE DEPENDABLY 
MORE ECONOMICALLY 


. . . Capacities 
up to 6,000 CU. FT. 
PER HR. 





METERS 


os, ted 


Write for 
ENGINEERING 
CATALOG 


4s TN tae 
SOUTHWESTERN 
SUPPLY and MACHINE WORKS 


OKLAHOMA CITY, OKLAHOMA 
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<> (yZERNE 


PLASTICS «0 HARD RUBBER 


@ MOLDED PARTS 


Specialists in heavy intricate 
CUSTOM PARTS, Heat-Re- 
sistant HARD RUBBER 
(264°F, — A.S.T.M.) PVC 
and other PLASTICS, Long 
and short runs. 


PYC PART 14” square x 9” high 15 LBS. 
@® PIPE, FITTINGS, VALVES <> FABRICATION, MACHINING 
@ LINING TANKS, PIPE, CASTINGS  <@ SHEET, ROD, TUBE, SHAPES 
@ ROLL COVERING @® ENGINEERING DESIGN 


WRITE Dept. CE FOR INFORMATION OR SEE US IN CHEMICAL ENGINEERING CATALOG 


LUZERNE RUBBER COMPANY 


MAIN OFFICE AND FACTORY — TRENTON, N. J. 











permanent 


f A sleeve, raised 
orce and lowered with- 
ee er, : F in @ nonmagnetic 
N os a(t Z / tube, attracts or 
’ releases an Alnico 
magnet attached 
to the mercur 
(or dry contact) 
switch. Basically, 
this is Magnetrol. 


The operating principle 


behind MAGNETROL 


Because its operating principle, based on the proper 

use of a permanent magnet, guarantees a perpetual 

guardianship over your critical liquid levels, the Mag- 

netrol liquid level control unobtrusively takes the most 

important place in any system or process where it is 
necessary to keep a liquid at a constant level. Principle and 

action are so simple that failure is virtually impossible. Mag- 
netrol is versatile, too—will handle almost ANY liquid,at ANY 
temperature, at ANY pressure, with the same precision and 
dependability. No mechanical or electrical linkages to stick, bind, 
ride out of line or wear out. Available for controlling level changes 
from %" to 150 ft. Multi-stage switching when desired. Write to 


MAGNETROL, IncC., 2124 S. Marshall Bivd., Chicago 23, Illinois 











‘BRIEFS x 








Why you should know more 
about C-56 

The six active chlorines around this 
cyclopentadiene group are an open in- 
vitation to the study of derivatives such 
as acids, acid chlorides, acid anhy- 
drides, esters, amides, ketones, di- 
ketones, quinones, acetals, nitriles, and 
fluorocarbons. 

Many of these end products have 
already found markets as insecticides, 
germicides, fungicides, pharmaceuti- 
cals, dyes, and non-flammable resins. 

We think the surface has just been 
scratched ... that there are many more 
profitable products waiting to be de- 
veloped by acompany with imagination. 

If you think you’re the one, send the 
coupon for more technical data. If you 
like, ask for a sample, using your busi- 
ness letterhead. 

Is your supplier growing 
with you? 

You have much to gain by tying up 
with a chemical supplier geared to the 
spread of industry into new areas, ac- 
customed to anticipating your require- 
ments of tomorrow, even while serving 
you dependably today. 

Close to the major industrial centers 
of the East, Midwest, and West Coast, 
Hooker plants and stock points give 
you quick, dependable service when 
you need it. All Hooker caustic soda 
plants and distributing points are on 
deep water. This makes transportation 
extremely flexible. It tends to minimize 
shipping costs, and permits a choice 
that can make a big difference if an 
emergency occurs. 

And if you buy L.c.l., there’s an au- 
thorized Hooker distributor nearby, 


234 


on a highly reactive chlorocarbon ... 


how to gauge a supplier...a general 


products list of Hooker chemicals... 


data on phosphorus-sulfur compounds 


ready to meet your needs for caustic 
soda and other Hooker chemicals. 

If you'd like to see how this flexible, 
fast-moving supply team can strength- 
en your position on chemicals, drop us 
a line and we'll get the facts to you 
promptly. 


New 12-page bulletin 
lists Hooker products 


You'll find a complete up-to-the-minute 
listing of Hooker chemicals in this new 
12-page bulletin. 

Indexed for ready reference, it lists 
the chemicals you can buy from us in 
commercial quantity, including chemi- 
cals sold under the NIALK® and OLD- 
BURY® brand names. 

Under each product you'll find a 
short description and condensed listing 


For more information on chemicals mentioned on this page, check here: 


0) C-56 


C1] New list of products—Bulletin 100-B 


(1 Phosphorus, white 


Clip and mail to us with your name, title, company address. (When re- 
questing samples, please use business letterhead.) 


HOOKER CHEMICAL CORPORATION 


404 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 


of properties, actual and suggested uses, 
and shipping containers. The bulletin 
also sums up for you the major types of 
processing performed at Hooker. 

If you’d like to have this up-to-date 
timesaver in your file or on your desk, 
just check the coupon for a copy of new 
Bulletin 100-B. 


Here’s data on phosphorus- 
sulfur compounds 


Every time you strike a match, you’re 
helping to justify the market research- 
ers’ predictions for one of our OLDBURY 
Products: red phosphorus. 

This fascinating element got off to a 
commercial start in this country in 
1910, on the site of the present OLDBURY 
Products plant in Niagara Falls. 

Today many other items that must 
burn up before they can do anyone any 
good are made with OLDBURY red phos- 
phorus or phosphorus sesquisulfide, 
PSs. These include matches, fireworks, 
safety and signal flares, fusees, and 
smoke screens. 

Your product may require another 
equally useful, though less dramatic, 
way of putting phosphorus to work: 

Phosphorus Pentasulfide, P4S1o. We 
make it in three particle-size grades of 
powder and as a fused solid. Phos- 
phorus content is 27.8% minimum. 
Powder forms come in lever-pak drums, 
150 Ibs. net; solid in single-trip steel 
drums, 215 lbs. net. 

These products are available, as al- 
ways, under the highly reputed OLp- 
BURY label. For more information, we 
suggest you check the coupon for new 
technical data sheets just completed. 


O Phosphorus, red 
( Phosphorus Pentasulfide 
C1) Phosphorus Sesquisulfide 


HOOKER | 





Sales Offices: 
Niagara Falls 


Chicago Detroit 
Philadelphia Tacoma 


In Canada: Hooker Chemicals Limited, North Vancouver, B.C. 


Los Angeles 


CHEMICALS 
PLASTICS 


New York 
Worcester, Mass. 


PI ee. SE es 
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- ne aj j : 
These Reliance Motors 
Will Not Corrode «ee 





Write for bulletin B-2406 for further information 
on 1 to 125 hp corrosion-proof motors. 
RELIANCE -ncinetaine co. 
ERING CO. 
DEPT, 134A CLEVELAND 17, OHIO 


CANADIAN DIVISION TORONTO, ONTARIO 
Sales Offices and Distributors in Principal Cities 





FLUIDICS 


isa 
Pfaudler Permutit program providing 
the know-how 
the equipment 
the experience 


for solving problems involving fluids 


Here is an example of FLUIDICS at work 
and how it solves 6 operating problems with a 


single unit... 


Get a whole chemical plant 
in one machine 


You can concentrate, impregnate, react, and coat, as well 
as dry and blend, during a single cycle with the Pfaudler 
Conical Dryer-Blender. The extra unit operations you 
benefit from lead to important savings 

You shorten over-all processing time. 

You reduce intermediate materials handling. 


. You buy less equipment. 


l. 
2. 
3 
1 


. You use less floor space. 

Even single-operation use gives you cost-cutting bene- 
fits. The Glasteel inner tank makes cleaning easy and fast. 
It assures product purity, eliminates metallic contamina- 
tion and retards product adherence. Glasteel resists cor- 
rosion; you can handle any acid but hydrofluoric even at 
high temperatures, and most alkalies at moderate tem- 


peratures. 


Heat transfer is high. Drying is fast. Blending is 
thorough. 
The standard unit is designed for full vacuum and up 


to 30 psig. Minor changes allow for higher pressures. 


Pre-test before you buy. Compare the Pfaudler Dryer- 
Blender with your present equipment. You can watch 
your test run in our laboratory or lease field test units for 
testing in your own plant. The cost for either is nominal. 

Our accumulated research and testing experience with 
numerous products of varying characteristics is available 
to help you size equipment and plan your own processing. 

For more information, write to our Pfaudler Division, 
Dept. CEB-49, Rochester 3, New York, for Bulletin 
No. 963. 


PFAUDLER PERMUTIT INC. 
~os EFLUIDICS 


... THE SCIENCE OF FLUID PROCESSES 


YEARS CREATING FOR TOMORROW ¢|. 




















